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. 4JLSjJ 1 J. : .^Udl ^A oIjlIlpt-a jSjj 

AaiL-JI oLuljjJl * y+P (_5^ 4-i>eJl ilSwuJJ ***pjj*S\ JbJL^- AJjlpt* _ V 

• i j 

Jli USj . . Research Questions aJ>o J[ d-sjl y> % - t 
4jr^>r yoll aIlWI Iit 4jlj2i-l Jl tJj^3ji\ J J-£ jl * '. jia-ifji 

.«Vjt 

dj& i l^lji J v_^jj Jl Hypothesis w>lJNI aJJI £fj - 0 
d~jl <■ jJSII J*j aJjU^> Jl 0 S 5 * JIJI o* ‘-A* 

J*J ijaj W J ^ iJlil L^\ J^l SjaJlj • W>Jl dill J jt -Jj 

. jjliuU i^ aj^UJI qJ 3 

4jJj itwlcJl 1_^><J N l*£ 4 AJJJW> i J >I Aj J' AjJ ^J 

di <W^JJ t J SJb£« J do-Ul Jl oL>ljjJl j J5 Uxp aJIJ l 

. LgJLjJu»xl ilJLitUvl Jp d->-L5l 

; Intution ^jJ-Ij Imagination JUM ,jj> ^ J^*J' Jl jISj’SH Jj.j . ■ ll* 

J*. ^s> l ^jkJUl j^cj J 4 i^jL» 5Kd* Jl V^i J** 3 ' ^ (J-- 31 j^ 

. jt aJUJ J-l lift d)jJ jlal'j jJ^ 3 ' J-P ^ ^ cAj 4AlSCdil 0-45 

jlSo’VlS' ‘ JiJl Jl hSliL- Jt i Jl j&d I J SjJ 31 ol J 31 ■ A ^> 

J, jJ d,!^ 0- lujl 0 - W2i> 0^ c^'-t a*- 01 ^ &*- 4 J' 

gjA J^L MjAw> jaJi oj; u^- jl^Vi *Ift jt ^ij ■ ^ ^Hj4 ^ 

. Ulx AjJlx-fl 

., a; Jjj 0 ! aJlp J3j 4 jlSoVl JiL *0 j j>. it jUi 

y _j £. c uj j^ai j^Jij ‘ «y ^ J «> 

." oLLUiij 4 4 JS3I j 11!^ JJUil 

____Y*\ - 


_- — ---- 

i^ji^ <d\ cjUsflJi ,y i J* ^ t y 

. oiSIjilj A&Jl 

: JL UJ ^ dAJi J - *~J>\\j^i\ hjk±\ 5-lib. 

. SJbJb«- jl^sl j CjL»^L*J; d-?-LJl jj> - t 

. f-liw»-^li i_a .1*? — i—> 

. j>***A.\ jSCiJl {j* 5jUJ-I jjijj - ^ 

LlU- ilSbill ilji ^l_ri <y jJl ^ iiUil 4 jLu>- 

• '-**jJl 

5Ju>“ SjJi - 4 jI*j l» c-JU- - d-^-Ul cS-il jfijr> ^ ^ 

4 jjJbS-J.I !_Jl_ji-lj jJL*Jlj i “1 - '-4 4 J : d >*J 1 4ll5>-^U.I 

c. 4 jls*Jl il^lwJJ Ja- (JSaULl t k_-9»Jl 

. 4 li>-^Ul ^ JJLj (jS-XJl f j*a£*£}\ ^clidl jijJ ‘•jjjv* 

i I 4 J JL^>- ^1 JJb dji djJl£ b~a- - biu. (s\ _ 4-Slaij 4la>-^U.I dj& -XSj 

. bsiljliMl 4jjlaJl Saw* b>-p- 4 4 la . l 1 Oj£> -tij 

t ojIjip-'SII Jaj^Jl ojJill d-p-Lil (_s^J t)l • ■ bUS 
(-JUf Jl «jjSHj" (JS 4^-jj t 4?mXiU 4 j^>J' 

• ^ lS^ 

Jb^-L bkj t (Ji Jj-pjJIj £ShJl j~JZ Jji dDi d*u Jlh - V 

: Uj. i Reasoning L5 iikil iS^V. 

: Inductive Reasoning ^1 - 1 

5 jjUi» 4v?l>- oVU- ^Js- ob^bijiMl ^jlj J-^ajdl 4 -frj£ 

. Jb-lj JiC 


YV 



- Jj*jt .—_ , 

: Deductive Reasoning JV-Jo-Vl ~I—..n/| _ v 

• oVL- Jie- i.Ul SJLpUII jj*' 

c Ly J,J| c^>Jl ^ mjUj . (jj, 

‘ ( "°' ) Beveric, g e : o- CfrU - - J bJy J*. u?» •J~U 

■ <s*j» jt 0^0 Salmon & Hanson 4 (HoY) Wilson j 

(AjjJalllj (AxuatjjdVl Ajjlaill 

i JSliJ-l i yu>j j~~i ij cJjji ^1 ^1 l$jtj l ^\^aVl ijtJl o j»j 

ij^ladl dlL JjJ ^ - (^ajj «Uia*j 4ja>- ^j gj>y ^j 

. Ifr y aij jl J^l^aVl 

SjLp C~~J ( _ s 4S i oJjwl>- JjSlib- ^jP i_4iSdJ obi i j>la ^ i ^\ijliJlj 

oLUj-J u^>*i of ■ L$Ili *As»* ^ 

• ^2* Jj-jj (jJl |j^> aiS^£ Saliiwil j^sIj i oXjLo oL. t SjJt»o« 

+ 

Aj^l ad o*Aj^a S^A>t_d <LSL*il jL-ljjJl ol ^s* ^llj^ 

i_j l yo iJs- t -\- iblp — ^bwtj _y«Vl d)T Vl . . Lfl oj by* ji- jt i 

. I £s>%~& j*Jp jl c A-viljliVl Aj^liJl A>tv» JUStJ idlljJll 


• i_jk A~v»ljliVl Aj^liJl 

t •* t • „ i» ) 

. ^5La^I ^jA U — l ^vwJlJ _ \ 

. jL^-^U 4 JLI 3 — T 

jj^uVl £-4 4Ail»j 0^5o _ V 

. (jSljJ-l j. m ,_^dl 4 -^pI jiVl oLjlaJl Ja^jl Lf & 1 !)jSo - £ 

> 

SJbJ^o IajL^>-V C-j^I ^jdl CjLjI^JLJI cJl5^ lil i-^ljXiVl 5j_ ; ]aJl J Jajj 
{y> Law Ij jJli ot (JJ t 1^1 s^jjJi.1 aJ^VI ^1 jj JjIj^ ^jtj 1 


- _____ 

LS t ijJUJlj iiJaA\ ^ Jv»li 09- a?- jj 1 V ^j . LJLJl ^1 _jiJ| 

• ^^4-Jl 49 -jOj 4X0AJ (1)Igjb 

o_*»t ■ 5^ik« JsLb- p-Lxil ^ o>- jj"^ -b! _ Ujb _ ^Sjti Ol LJL, 

c LSULl d^JlS Jt. i ou,Ul oJIjil! Jl l^T JJ, t LfrJl J^J| 

• oVil*ll {y> OjOpj i JdXo ^1jij 


Hypothesis Lkl^Vl J^lidl ^ _ off til ^ & - i>Jl jfc, 

V°Lr*' Aj^lii ^ jt t U <5^29- iJ j»L tjL^ ijlkJl j . Law 0^UJlj 

_ (!)jjl5j| 0^9- < ^S- — i)j£jj . £-»lj (Jlkj COL]9J t l^X9cV’ C-";* 

. Atiaxil <L«1 kJ| JSUJ-L bxijjv» j»OJj i_-^-9- 4j_jliu iXjU-jOj JjOjtiJ iv»^c- 

“ pUJI * : LklpVl JLp Ojjb oU>j oji . . dJUil JUui'j 

<-sH ^o 1 us^'j ‘ (JjO^xJIj 02x11 U>yu> cJljL ^1 * jjkJl * ijjx <CblS 

j\ t Hk» Ujjt iijltil oOa OjJj Ic juj clj jJ jJUJI OV 10jJUJl ^ 


oUKj oStil ^ Jil oL»ji^« LkljXiVl . . IJLa 

‘ idea s A ‘ supposition Lk>j i view a^-j Jju oUikv^j 

, • <* 

‘ con J ecture o'' Js "J 1 speculation J»bj i consideration jLxpI j t notion ^Ltilj 
■ J~* *ojkK ^okx-j duos' . guess j i thought j£ij c surmise jkj 
appears^kj t seems to be jOoj <. may oij suggest c indicate Joj 

<J U^Md cjUKII diL" j.loki^| y _ «1>ISL.NI jOi _ ^S3 j i to be 

. <L^1jl1| jyn Vi 

GUliiiu,vl 

Logicalol^b^Ml J| J^jll Jkll jjai ,y w Jkll .Up ^ 

: La t Reasoning 



' 1 -Jj^ol - 

: Inductive Reasoning j \jfcUtfl ~l- ..yi _ ^ 

,> jJ* U*U jjA ^ UUl oUb^yi Jl J^yli ^ 
oHU J Ji-Jl JljjMl jlji^.1 Jj {j-rjjL :Jl ^ ^ ^ 

^ la !-5 • C 3 ! ■ ■ • VM'J ‘ U^UJlj t jULij t ^IkJtj t ^UIJI 
ciljjVl j\jL*\ Jl ^ajj ^ ji yk ^,^1 £ l=i u .'ifl 

. oULJJ 

: Deductive Reasoning I _ Y 

i-U OpIJ y. _ fcoc O^U- _ i^U- oUbo.1 Jl J^yll ^ ^_yj 
jt UUJl 5 wU=-L 3J| cJlS lil Mi Uw^w* ^bi^Vl Vj I 
Or!"-? <jt UUJl S-IpUJ| oJlS lij . . ^IiUi . 5 y^s^fi (premise) j.jlv.l l 

oLJ Ji~Jl t3ljj^/l J t oljLd! JjLJI JljjSII jljv»l Jl tpjj 

Jl iJU-l dlL iyi 01 jA JMji^'yi OjSu i 0JJl fl yu/p J»UJs> 

. ? I 1.1 a OjSo (jl Jfc J3 . . J./?.P yaij 

£yi J ilJaX^iMl i_JJaS ^Jlj _ Jlj~Jl lift ^ 4 jU»-^I JJ ( yjc i 

1 J (yLJMl J tjl olg r l la . /?U ^UNl - 

: JjU 1^l« ,Jlj 

: Syllogism Jikdl yLaJl UUp _ \ 

t conclusion ^1 U_Lp Jl 4«dla*Al f ^a 

US' t minor iyJ <. major iU-Sj cJlST *1y. t premises Uikll oUJiill 

. 4j!.} ^-lULuu*^ 1 4JLq_*l)I *> t 

: Inference j\ - Y 

UJlill l$£Uv» J IJLp cJa ,_jl conclusion jl$Jl ^bi^.1 iJUp ^ 

. <uiUil 


-cs*k® ________ 

: Implication j^iJl jl _ V 

. conclusion Jljl JLMj premises Likll oLJiil Likdl aS%J| ^ 

: Validity isxyaJl jl Lp jlJl _ t 

isw’ Jl JJ*" jl l) ji i.Sla’.ll (Jjbjiil iijLJl Jl j. *-T 

jl iJLp jjo Ji iilaill b Jills . falsity i-ijj Ua>- J 4 truth (JJ-p j 

Oj£j 1)1 . lik>L>- jl LsLp jj£p Ji j/l jl 1*5" t itioLi- 

invalid ji- _jt t false liLLi-j LpJi j Jj _jl 4 Lily*j 4 valid LpJ l 

. ItLls-J Ji jjp jl 4 t^SLjPJ 

oloJill j JJ jl Uics- LpJ; Argument jU Jl j\ i>J-| jjj j 

. dUjS LsLp «-Lx&miV I jj^j jl j j j S-jL/s Ajilaill 

: Logical Thinking Jkll jUd i _ o 

interpretation j^Juj J Lp J jLs>-M sj^J l iJJJi y> 

^Jp 4 4^ysl^*sVl 4j jh‘ . l l Ama>\^o Jjjjxd aJUaII sbVl 4 

iii'jll n-jSxlj 4 (_JjL>«l!l p ^v aTj S a.\ai d\j 4 L»jJail jl^sVl 

• jJjlaptD o La ,. laT jboV j 4 (JjLm^ju * •}*Jj l IJp 

iajill jl jJ (jjljLijJ JLJI Jjljjsfl jljiy»L (jPL sL-I JjLJI LJlio Jl jll*j 
JUl jlJ-pl Jl c^ijj ^yia j jl. _ premise Likdl 

J JaL^II JLJl (jljj^ll _)IJy»l jl jJHj _ gdz&uaVl jll J 4 Lilya _ ■ “jl'i l.'.H 
jlJ^I jM dJJi t &>U jlS’ _ Orrjj^l Ji 'V (JsUkll oL-U 
. oJjJp tSj^l J ' 0 Jp Jl ^yi Ji oljLxU JLJI 

tS^Ji cJN •L^'J J-* (jpi-i jl Jl <Uilad.l ioJill lijj> lijj 

Jllj <• <uLp y>L Jp Jj . . oLLtiJ JiJl Jljj’S/l jl J L t o\ Jl 

. ldsl>- j_J^i liUjSj 4 j Jo a. jU‘. 1 | iajill 


r^ 



" <i^»Jl JjV>l _____ 

Ob C JiJl Jljj'Vl j\ji^\ Jl ^ L yuj oj Ids lil . . lii^j 

^ “A"J' 0U£ Ji~Jl (iljjVl jl>*»l Jl tfjjJ ^Jl ^^ 

■ o^r>~* jrbx^Vlj UkU iu2il OJJ, 1 <ule ^aL Jlc j-bz^l jl. 

^ JaL^. csJJl _ Ji_J 1 JljjVl jlJ^I jl Ubj* 4_Jjdl JJi; b^_, lili 
015 iiii-.. oUb j_u f j ojjSii ^ ji ^ _ ^uyi 3\jj] 

IlfJ V^- T dt * ‘ A^IjiVl ijidl ^wiij L*K J Ijijs. Ojj^l 

^ iyrj Jp dili J a Jaii hji\ Jfjju cjjfi\ 615 Ob ■ jll>^fl 
. dl)i5 Sjidl Cwiijj * ^*JI ^ j. otill £S 

OjJj dlli Oli . . OjjSfl ^p J oUlj Ji gSldl c-P^Jjt ISI JJj 
0^0 ■ Jp ^ ‘ *j_>J- LfJU^j J t 5_vMjV| ajijl 

^jUdl Sjy* p\jf.\ ^JljiVl hjk]} JjiJlj jufeJl j. jlj. Jp Jj.^ll 
JoljjJl 4it5 J j»5^dl £> ^*aX*Jl j aaI^o J ollLJl l$J 6jUj 

• '**■* J jtfc 0 ju Ot JUj J' (JO \J-b * V^jVlj c ijJLi 

ol JajLl J - iiU: syllogism Jikll ^Ull oLUp J5 J _ (lrr o J) 

SjJiJl 5 -p^ Jp j> ilOj ‘ jjaH I JSU^ jJUJl Jp jll Jikll ^_sCidJ 

Jl *^jV»Jj i (JVOluiVlj JIjiLuVl) JL \jjjA C Lv»JJ| 

. jLfJl conclusion 

^JAk!t dijAal) ^ plkkVl jJLoa 

t Uib l laaj Ojo 01 tiiP-LJl J^j t 4 _«JjJ| tijij^sJl J pllasJ-^fl js i.*» jsJjCj 
’ lA' ^ <J' frUa^Vl oOA i>° (5^ J 

jt c <lL< 15 4jlli?-^o 6ot5 i cjllip-^U.1 J >-Ui>-t _ \ 

. iiJj 

1 —£LjX_^axlI 6jSo 6t5 i LJ-p Jv2>cxU oljLJl jt Li J f.Ua>-l _ Y 

. Op-jj jl i (jJJ j*P jl (. J 1 


- £jlll ___ 

: Rational Errors iJtkj j\ f-Ua^-t _ V 

U L^«>! yj t cLs-lJl (_£jJ SjJ_^ l ^JlP _ L*j|i - f-Hash'S/1 oJl* jj 

: lA 

IfcJ-* 1 j^ji u*^ ~ (jSlibM tS-A^-l jl O j A-Ju t ^ f-lla>-I _ t 

. Errors in concept li-p-U I <_$jJ _ 

Errors in L »a »Jl lSJUnLiJl j^^ll ^ A.ila'.* *.Ua>-I _ i_j 

: j^jLL* l^Jilot {yj i Reasoning 

■ _^jJl fypjC I 4 I y tij|jL>-l 4p^L>- j&lba Jajj ( \ ) 

• IfcH W^’W'jL) (J-va^siU 

• idLLJ i-jlS" jt 'UilS* *1 y»-J ^Jlp ( Y ) 

J-V*s>«ul.l ^eSbuJL 1 $»!Ap <y> i l^suuj iiJ-b-Vl dilj (jJ j-ydl j**tp ( Y* ) 

• Ifcl* 

■ jt IgJp jJ-za^nill gjLcJl J*j_j ( t ) 

dl y .JL* ( 0 ) 

0_*& uts - ‘ hypothesis yi)l Aj^kJl ^ *lk4 _>1 apjU- yollx. iy>-j _ _>. 

. iijydl 4jjJU*^> 

• <J4=M c^I *frUas 1 -! - i 

: yj t Technical Errors ij^jj t-lk^t _ i 

. S^uljjJl ^yp jl <u~ub>o jjP oLiSJ ^iJt^Luul _ 1 

• ij £lA' j4-b <• iilliJlj 1 fj^Jl Jy (*Op _ «_j 

. £jbJl ^ f-liap^-t_:>- 



• ls^ (j *j - f-Ls<a>-^U jl idsl>. ololJL>CU«i _ o 

. Sj-awaII j-sp oljLiP 1 JU>cu*I _ i 
- ^cjI^JIj 4j£]| jL pUapI ^wlp _ 

. <LSljJL*Jl ols^)b>-Vl_=>- 

. ijioiisLjj'yi — 

. 4jLj2>tU <dif o j£> t i QAi i_jjl>c]l J■ /•>< ! ^ .-j 1U.^ j* 1,I i il...->._& 

( _ s SU<a>-Nl jJ-ipxdl ^ UaiMj i JISLi'Jlj Jjl.xi-1 ^ ijU<r>-Nl e-Ua^-^ll _ j 

. Ajli 

. Hj jka jj- jjLv» *yrj - j 

. 4JL«Jl ^JaI^aJI ^5 JLjM |%-5vS»cljl ^JlP — 
<U*i|jjJJ 4^jL^l4 oIp^-qJxa _ Ja 

^^JjaaIIj i <UaJo 1,I f'lla>-^l Jio $ jjl oU^IaII ^ ^Ua>-I _ 1 

J5Lij £jJ>j il (*JLpj t Obscurity ji\ t Ambiguity 

. Inadequacy ol5" jl 

i_ ....-> - _ ^LwqJLkJI ^2J M ,_^dl ( \^oY ) Wilson ^~ojj 

■ (_5* ■ (Jl — 

: Systematic Errors LJiCA *Ua>-! _ ^ 

i jA l)j5^ Sij . _jLgjA-l (j-oilj \ LftjI'S *Ua?-^l 

^ tk^ jt t L y’^-' Scale ^yJdl ir 1 ^* ^ f*^ csH < ‘^ A 

. ^Jl . . o>LLmj 1-I 4^wi>n. T.L l ^EIaLI 



£fj.l 


: Personal Errors f-Ua^t _ Y 


iks oli*>Uil i y/LiJl J (*-4^^ i_5* a |IjiVl i-altjxj 

. . . t3o*^U 1 Jl oLuLill 4 oUiyJl iUU* oL2jj 

<—jU**>- |t^i L oUaUaJl ( j^dj _ yoylla _ il ji\ SJLP ^»Uaj ulL)S ^JL-Ljco 




: Mistakes i!yill jJ> ^Ua^'Vl _ V 

CjUOUJI £_*»j ^ ydl *lk>-^/lj t Uv^Ljl f-Ua^-^M l^lljUl Or" 

|>|jjxi»ul _jt iU^i~J.I S^>-Vl iUlyi ^yi j t i_JUI oUt>Lp j 

t ^y»Ul OUj-Jl ^yj ilyjL« Jjp plli>- ^ I ajj& . £tlj . . . 4jlL> L>- ^j^jljLa 

l$j.iLp|j l^Jli <Uy»iiJl aliJl JJ Ulj c oLLJ-l dJ«Jl JJ l°l loo j>• J t£*5iJ 

. JjJl>- ^ja 


vl*i>-lJl j»Jj i j la «l l 4XiV Jl SiLl la,2 a !JL>-Ij SpI ji oJ>-j) lij Lot 

liaj»- 01 *d Ipw>I s 5 IJjj i UdjjJL cijJaJl iL>- ^Ju ^1 Ji Or" 

oc -J> J L^jlkiJ JU-I ojj> ^yj jH till! ^yj l£jJl>- Jli La 

l5jkKj L^U-J jl l <LjL» i ^!l JJUxdl ^yj US' LSuT tillS 0U 01 oJbJb>- 

. USlvas*-^/! 

i (iJUu^Jl ji) jj.^. j .1 ^yj ciUS y yUll *ly>-Nl al»*j| jjp ^Jjj 

LflAjp- olUjl ^yi| ^yl£>- 

: Assignable Causes l^Lwi i_iyO *.lk4 _ £ 

°> J' £*?■ J J * 1 s jOiJl ^JjJ As*-^ il»J^ ^ydl frllasi-'V 1 ^j 

Ji 

vlr° J * <L*Ldll iivaJl ^9 

aJ-^LaII ^5voj ‘UjuIj^aJI p-I pLla 1 >-'yi 

. <U^aI| 4j3.yaJ \ J s$ ji ij^*i ,_^ll jJ-olj^Jl 

: Random Errors UsljOUll alk^'Vl _ o 

v Ljy jvSUtdl ji- JjoljJl yo j.*£ Jjp iyrj (Ji Lfti y> OjSo jyJl p.Uaal-'Jl ^ynj 


■ ■ 

,_yJl pUas-^ll ,j-» A^PjJl { y idlLj . \j ^ fi 

«1#> ^ >y<5 ,^1 cjUjLJI £^r J^ai ^ <±~s- i i;SUr>-)M 3j^>. 
jj ivs>jj cJii . . UaiLl IAa <U-J Oilijl L*A£j . UaiLl ( ^jW> *Ua>-^M 


ga.Uil i^UI ^4 Ujijj ^ u5ll Clli-JI 

'J* y~± jJl_> i J 3 * £^'j o*^ 1 - 

: ^ U yj t ^lj*vJl 

^jjij ojuJi s^ii - ' 

. pLdl ^ <-i^Ai 

c Jr yA\ jJU*j I !j* Jl &$ •>-> • • ^ " X 

. Emotional Bias i>“ 

U li[ J»Jl ,y> vi^Ul <-i*j% ^ ls 5 ^ ^ ■ • l ^ J ^ “ V 

■ • jr^ ls*J i ^’-r p ' 

: oJLJl iiU^I _ i 


j^l ^ LJJ1 iiUVl Jb«j - t -^ 1 c> ^ Sjj -^ 

» ifcij * ^ jJM, >1 _*-*» j ^ ^ ^ : ‘ S "" M “ I 

, sjw j osw ** j ^ 1 u • ^ 

J>1 jJjJI j^lj-jsf-^ ‘ Oi-iJI 

,!>, ,>to~ o^-lj flA j' > V*» jjW > 5 “* a ^ ^ 

sx~->ii j>« f_u ■>.> ■ r - ■ > '-’ a f ®** 1 tr “ 

. JUil Li* ^ 

: Intuiton _ 0 

•ill: <> Jl J*-" J* ^ ^ ‘ ^ J jlSW ' ^ ^ ^ 


_ - -—-- - 

jt jSUi ,>Jl - iSjU* >JJJ J* c* 5 ^' O*^ ‘ 

l yu*^ UU jlSo'Jl diL“ . iiUii ^>a - ^ *&£* (]>■ <J 

t y>Nl j)Si <cljU^o *Lit ^ f>\ <■ A>-y**\ ij Ay* l JjiJl ^ 

. frUJUJl (^jJ isjJt» oytU» *t2Jl <L>LJ)ll 6 j5o Uif>- t^ 9 - jt 

ip^pjl Jj-ii) (jp Jbdili Ulp 1 $jV i AP^-j iJjUail jlSoVl cy'rdJ 

s jL^-Vl jlS3Vl dlfc ^ ^ u^dJ • ^ W{ t^ 1 
. dJUi jJ> _>t JLSi ‘ olo)ll JJU-j ,y aL-j C~J 

: Iihagination JUU - “t 

ji£j dDi L^il Jij t JsMl A *—J <Jl JM - ' 

jJ (JuJl j* SJbJL^ (JlsT J1 ^jt li-p- ‘ oUL ^ 1 Jl frUUJl 

t d—^JJ iJLi j* l)_j5o <!)t ^ o^ 1 *^ tSjiJ ' f+4* t>® 

_ J_^»«il oUlfe ^ JLi-l olsJod ^ _ jSCJj t aJ U~Umj i LajL-j 

. jl£*SM ,y <>*—11.) ‘■^ i }i^ 

ot &'&- bj£j ^ Z>\ iSy. <y *Ll*Jl y> iilijs . . dUS gj 

jijl e-j t aJ J-»tsJlj <y>-iJl ts* < (yj > _>!■' L r^’ -Aj-* 5 *"! £* 4 UJai«j I-Uj*i» bj£> 

. l$JU^. j-S^I iL^ JS3 dJLiVj . ijilS^ *_jU^T s_^s ajI JjJ 

diahUll jl.AC'l 

: ^LU aJlc- i _ijJcJlj a«JL)u d^s-LJl L° d)J 

: 2upI jil «(ti- \ 

(JU«>i ^ ^ iJUi i Jj\ll ,>* ’kjlS <!)j5o il)I d*i>-LJl <!>! 
^1 a^L-'VI iJj 4 Ud i^^l o*i/L>sil ^ Lcjj i oUxaI 

bj£> tit d-»-Ul ■ Ud Jtuijd L*j id^Jl aiLoUiaI JS - LfJp 

jilsa* ,y i\j*i U ^ -l^^l bils Otj t a) ]jh U. L*\j 



■ Jj-iot ■ ■ 

jlj t Lglj U-i t yaiLlI <L>-jl ijLllSI ^^llp Ijalij c <eh>^o 

. olibbs^-Nl ujjjl" j....M.tfj y 4jIpI y 

3oL jslaJi »j 9y ^jJUJi y ^y«Ji ui 

^y> ji-\ <llSCoj s 3 jsL«JI I(Ja*JI (J - *^ O ?*^ 1 y (_s® 3«-ljjjJl 

i *j^uhj A.\oC j^fi> S^AjJ l>“ 4dL^*| *JU>“LU Cyj * -iSL-ll o yta 

. JaA-I l*i-» y ^jlSzJI 3 y JLo J^-ij p 3 “^ 

i ^ys jjS islsiil ^jjUl f-L*JUlj iSj* j * />*\ \ (_y>A fl >^2J 

Oj5o oSlI ii*p-lJl ^jLpj . Jl»-Ij oT ^ y ialfll oliLi^Vl 

l_C i jJLp y» I^j J./?Ai L_i isiy 4~»1& A^jtLi- l\J 1 AjL»1j3 y [a»j£a 

. <L*L.Vl pJuJl <iUS y 

<. o^Laoj t y>*j y Ljjj £jUall a>- y*' ^ 3ji$CU \Jai 

^jJl tiv?-Ul <1>1 L5 - ^Ls*c^> ly^ UjoJf I41 j»li)ll ilj^s t oN^flt Jju 
cJJ AjjJ jiyj ,jj *A»«j JW<^ y ojy^l y iAp f^' 

y, JaJwJ, j^kJ Jl jrl^i yVl 0L3 . ■ l-ilj * iM y ^ aU V 

. v_j 1 j 1 Ul I jjljdl JjAsO 

y ijJb« iJLO SpI J - iJi^o - ti-P-Ul (J-jIaj 0! -xJi.\ y> 

lift ^ U (pjkt J*4 ^ (jk I <u^v 2±J JU^. .y ~o}^\ A-JJ' 

t oL^ll U Jy J>\ v^U>11 o!5Li y- - t5^' J - 

^>.^1 £A l i. r .^ iW Abstracting Journals S-JjJI oUk^-i' '^>l iJ jj yj 
,1^1 c UJ oyiJ jji s-JUN «> ^ 

. uIj y>*Jl ^ £ij~* 

Reviewing a*«JL>JI oU^-I jll oLjjj y ^ 

: U» ‘ yyt ^ Periodicals 

I Stla-yi a! J--I (Jj O^UI J oU '^ f a ^' - ' 


- VA 


_ ---— - 

La^S Jajjilj AxJ^I^Ll ^yPj» lJL>a« (_^Jl CjLaljilll j%-*V (_}■><■ •< 

■ ^ 

«, vi^ui f L»l JU«x Ski>1 ^VUil J isj- ji\ oL-ljJJli f O - V 

. L^j (_$Xoj SJjLJl Ljjl&L^I 

aU.7 ^11 oVl>cilj — inl^-Ui ^LaJJhl O^Las-a LgJlP j^ll A^^-aL-a^M |>_jL*Jl Lai 
jJl& Salji! <uij LjL»- _ ^ _ uL>-Ul j ot <0^ _ L^j 

(_J^ {J> Alai ji Lo v_JL>- J\ lJLa> . j>jL*Jl till! ^ iaLjJl i_»^!l J>J-b>*J> 

. A.p.pi^J Jl»aa iij*b>- 

Jajtj Aipto iaJjdl oLp yP jll 1 _ # k Ajlal f ypi (1)1 1)1 li*>-Ul 

aljjjjla J f*j> ^JLp jiU yP £yP*i j! Jl AAil yJl>J C AjlajLca 

y£-V\ ^JUJl ^ j»JLaxJl /ap i_*Jljli (1)^1 lilJi i A^yasrej JU>ta ^ 

. Ljj Alajjll 

: jJixJl JlpI^ f U)fl - Y 

AjL>«j!j AjLvalji ^ I^JLp JUaXxj L AULa A*a_Lp StaLpLs li*5-LU (1) (1)1 

•* yj* 

1)1 ■' I a-J^JL mJ.1 A_pI^J i oaljjJL) La5l^ I t ,**' ' 1 , <sJl 0 .XpLaJ| , c^.5 *• A-s^l^“l 

. [jp**Pj\ 

: iiJLJL f UL>I - r 

l^I 0** a* olo^Ldl u* <jr^ *4^' <_s* 

wIpI^Sj ^Ui JIXP 4 -^Lp djSjjhj ^ ^+*10jZ .ll ® laiAJS t _p“l 

oUJJIj ( J^L*iil ( jj» J^u»l il)_jSo ^"ifl aJlULi J^LcJl dll . iaJ^aX~J.I a_k_UI 

_ iij>-Ul (_Jl>- ^jA _ lJL$>- (_.llaS_i j»Vl Aillli A_Jl*J| AjIsSCJI l)l2jJ (1)1 t (_$j s-’)fl 

(_JJ)-L>ab L^J A^aJL^il AjL^LII A^ujLf j _ Lj A^. 'J lj ijj^Jl ( _ # Aj - AxUl viilj il)L2jJ ^ 

■ ur^J 


. .. . — - . . — uUmJI .— 

U1.UUI - Wr L*U1 - UJL« Oj£> jl ^ Jl lL^UJ x^j 

LttJ iijXn LfJ AX^aJj t Lfi* &\jk)\j» i_jL*^jj| <C$L<uJ i 

A-*J ( _y A jV’U-l l3_^<ap J SjjJl^Nl J*J_J . f-ljl 4 j Jjo jT 

. . Ulj S If; j-ljj ^Jl “UjJuJl O^llill g-ljj iJLP ii~.>- ^ ‘ Jj^ll (JUJl 
. Jjt AilS AjjJl^-NI jlSjV 4 aUx» ijjt pUip[ JlP 

J oL U l j i jAl <. ols^UJl ( jp jvjiJili l_„ 5,::I| vi^lJl iLujLf _ t 

C-vJl 3 , " JlP <_’jwVsJLj liDS • • oJaL^j jt t 4-lSvj jt c 4 aw jt i o Jij L* 

Jlp f-lj-uJ aJIjU. 1 i ^£*1*11 (J^vauJl i Ia^jJjj 

lfj|C jULaUI liUj JUjiJji £>> l <U*JL*Jl olf-laJDl j4 A 

. o^UJl <Lu«JLxJl cuLijbilj jl iij^5«sJl dill; 

f'L/ip-^U JuJl j>lAs«iujVlj i *Ust>Wl <— i. '^ Jp i-Jj-AllI — ® 
ijlJfc ^ ^y>y> J inSLlJl t-Ua>-'Vl £-ljjt Jl ^Jprj^ O^iJ • • 

t ( U“li ) Salmon & Hansen J . . £j>jl l-i* 0* Jr^^' a* 

. ( 1 *nA ) u^yj 

^c-Uail ySaJl 

■ *•. -> jl J L^j ^U.^1 Jw Jl -ul*)! Jlj"' “Jj 
_ jl>-| j ii>p-U lS J J _ iiy ti->_p*Jl b _j5oU OjU dls . . lAJ i *1-^-Jl 

J>. J SJLs-lj ^IbJ jJl di^Jl ciUi ^ jz-ij .>U-I .y 

L Jl >JI SJLsCJill dJUj Jp ^Ul Jy. ^ i ^ 

a3j j3j t j if; (Ji ‘ -J <y ^ Ja eV- 

. Jb-ij d)T J L*^«-=r 

Jp ^ ij^l oUjJdl ,lyrl UU asUl 

t JjLiil (J=-UI iJLPj t W}?j ‘ ^ ^ 


-cs~^* --—-- 

^ ojjk ^ |»JaJ Oj^jj • oLolj-iil jl (—jjl^cdl S'X&j 

>ii_) . l)jJ jLt^ jjl>-lij Lji« J^l 4 i3j* j^ 9 ! 

t jjjJjlJl jj-vtvaitdkl iAp-I AyljJj 4 (3j* Skip 

Team Work ^Lp- J*p jll>l ^ (j-t^-Ul 0* Gr^ ^Jp (*-^d • • 

Jajo Sj»ksP »-lj^-t Jl |»L)Jl 3_/*=-* 

^j j 153 VI iyLJbLl SS’jLill jA ^Ui-I JwJI ^53 j <• o«i^>-lj <J£ L$-i 

^jA j~£ t-\ jz?\j • l** jjJLuu SjIj^vii jiSl — Silp _ ilji^ll . 4jli J^nJl 

jl - Gr 5 " J* cs^Mrl tJj ■ Jf'j L^ljsrl ,y oi*j*i JUpMI 

. ^cSbJl JuP ( ^ s opuJi JjiSxJl <*& j3 _ 

t yii $ C«J^JiaVl (J^ilkj'ill ^Jp ^^jpUjLl JajJI >—■ . JjUll 

d)j_r>-Vl Oj5\j Ljuj 4 JaaJIj Jiiill jA Jaii Jip-Ij ilkS-L OjSo J)Lp-VI ^ j-i5 

CJ» v ur^i ol (>*-> • -&J ‘ ^ Oi^’y ->' ‘ C5* 

. ijjjlaJl oJla Ji» ^ IJLjLj bj£) (1)1 ^^Ip SjJaJI i^Ju 

. L<w ^JUUJl ol ■,<!,/iij — Uli _ 4 jL1£> Lxp- I jj£ L iuix OjLioJI oj£j)1 i_lUJlS" 

( _ s S3 i i-ljjJl oUlLo (_*w>- j^jJjUcdl CjL/Xya>rJ 4_aJh>J d)l 

Ajlkl) ‘ ,_^>«Jl Jj»Jl (J^ - *~0^03~Z (_W>- _ SjJjj j»^U JS" ^ylklj 

*j>-j lj~5" JLij . . liJUS . jJtjJJ sjIJLpJj -CjLxS' CU)_j jl c <*J JaJa^xJl aJL>-j>> 

JS - Ol (±->0 4 jLcll oULiaI ^ Overlaping t yuu 

o^5 oVU- ^ (‘jiij 4 l« Jiljj d)L?-Vl (jaaj 

. ( _ y *A*Jl lioxJl JU^a ^ islidJ ^A j«LJl oV i l?I 

(“J^d 1? Ld* bj^i) (l)lj 4 4 jU jiUkkO (1)1 Jj^I (_J* iji ^lp 

^jA Jjkl^ 4 AjIjJI lli _ ULya-di _ oLJJbJbi idUS (_JllaXij . d)jA j 



. 


t ti*>cJl 4 j 1x5" j£j t ^2^*.Jl 

. jHfcl} ^SwJl 4^d>- jj <w*>cj *1*^1 j 4 jJtjJl Ju^ *L**»Wl «^vJ(jlij'yij 

‘ O^J 1>“ *** ^ Jij^l (J-^J '~T s ^iJ 

_ OJ*<2i j»l cJUo _ o ji Jju Jl?tj ^ 4jli Nlj i oJlP jjloju ij*-*j“*i 

. ( i ij.si'i \ ^ o Y Wilson ) 4 jw jjbcJl n_ g i ^ o-i l jjf ^dXJl 

duo! I Pjm^a jL&l 


lils i <U» ^Juiud.1 oL>-Li^-l (_$* *dJl >— 

^J>C^A ^jA J5 oL>-Ll?“l SijJK C~?-J - ^£a - (jpljj (Jj-*2»t« ( _ s lp d-^tJl (^ 

t ( jJ.,l./?.~n ^>1 t Jbd.1 il"5^I*»i*5U jl5l f\yA ) l J_^<2?d.l 

0j_jl-l (Jji (_$Ij £\>LlaI~ul i_^>cj ■ ^IjjJl ^r-^l CjL?-L^»-I dUb^j 
ilW js - ,^1 J5L1J.I Jy* jdSo Sjlji ^^lp OjjjSo jt-fi'J * Jj-siTSiiU 

. <Lia*j S~-lji t)ySu 


J< U-M ^^Jip _ L*Lw»it _ lJujZj d^sJl jl" 5 * - ! ^ Lf iLox^j 

.*. .* ■ ^ _ ^tj ^1 i id^-LJJ SwiidtJl S*pjll ^ j-Jj i i*iUll S^lgjl 

oUL^Vl i_Jl*r JUjuj. dJJi Jjfl j&J • Vj 1 ' J - 

(_gl _)l y-\ ^ JJ V il L . AjjJ I jiS SJ yJlA 4ds«Jl <UXd*ll l)jXi 0? l -^ 1 ^ • 1 — 

Jte ,1)1 ^j* J iS^ jjp (*J b l^i (‘dAi 

. S ■i'l l Ss-I^l ujiLp ^ dljii'y SS^I jlSo^/i il)i 

UU-^ -: c^vst UU- jJl djUjVl ja 'oj^ Sj-J it Us- v-A-jll ,yj 
^1 SJL2J-I JS-ULU Jj> ^j ^ S^bll Sd^Jl olilS^>l 
j^i-l Sji^j '^d‘^r - djjs^Jl «i* W V -1 ^' ‘J-^ 1 

• u* s d ujl J iJj 4 Ji J>.b^ 1 a- **>■ ^ ^ ^ ^ 

( hypothsis Uj^ ) hypotheses S-^ljdl ^ ^d^Jl v_jjUJ1 J~? 

I> ^ ^U ^1 ^ V 1 * oU -^ ^ 4 ^ 


-£* 4 ' ——.—-—.— -—- 

ijjlgj ^JJlLo : Jlj-Jl iJLA yt- 0iJb»4 ijlay} jJU li-A-Ul (J-V25NJ <!)t *k>-jil si* ^ 

- ? fiJL^J {jA 

iuuljij t ; ( _ 5 Jl sA-i>cJl *i£j£- LJLp ijAj 

( jSCJj . Jl Jl2i*ifl |*j 4 i^ljJj >aJI l Ij y^A 1$-* (J^ 

yA ,5j^a.3'1 siliL-'yi JJL£ l jSUJ ■ ls* ^ujxJl j*-lA i-Aijcj 

"/. Y 0 j>tj L pa+4>u ot iJLJadl i_JI_j^-Ij (3 '-? s >iJ 

CjUI jjjl 4-a >-y l gl^A .1 $ L^jLoI^IaI i}\^A ^ A^il*Ai*Sfl oL^wl jAU L^_jl_jL5CaJ ^jA 

. /jM ojj*£j oLljjJl lLLL £jA L£*1p J .,/a: >xlll ^sjIdJI j***Aij 4 I fl 4 4^AkJaz)l 

^cjbo ^hn* <1)1 |j^*J <1)1 <^*?*i CLUiAiT 

lliJ (3_)«■■“< 1 ^^Jlll j^pjJl jJ_)j *-*<—'*_) 1 ^ 

. JUjjJl SjXi pUoijl JJ ^Jhj it ^Sjj <l)ji 4 ^djt 3 

C-Jj_j <u£?xJl oUl£U^/l a&£ iSjLtfiuii _^Sl 4Ji>nJl aJs^-I <l)t 
. ij»ljJlll 0 J& Jl yb ^jLiil J^P ill^A <l)_j^J otj i 

aiSQjT dJLli dit JUiinj <l)t i_j>*j 4 lJuJt>- ^2 a- <1)L~jVI <—jL»J lPj 

dj'Sl 6jJU 4 j1 <-3^*j <l)t c*>o i LgJLa <_jI jliVl *Aa-V (_/!! l 

^ j5tdU ‘ Jl>til ^ L$t (_j>- ^ <1 )j^j 

JbJ^o y*A>c^ iiLyS^llj t l^JU> ^SlxJlj C <ui 

. jvJLx-ll ^iJLSj ijl<_iUj jjJijj 4 |>Jux5l t j^> 

frbJt <l)jjlSvi^ll jj-Jaj 4^«JL)Jl aJU'JI ^ jj-wJ . . 
c« . > • t j^^JlAiiuol <!)jj <../g>fc>l!j| jJl 4 oljLjJl 4 oLHjlill 

^ 1^5-.la" iljUui l ^» SjSuJl <_^a-U« i2il ^0 J4_.lla“) 

-li ljU i ti-A-Ul <to-lJJ iiyjt^o Jjl JllP 4i^*<iJl iJ y UaiLl {jAy 


'■ 

■i^Jl ^ Jl ys* U UU JUsLl ^.Ji i lijL, y Sj li| ^ tijZ, 

J *-t Jl li^Ji j jyu^l f jp ^ .. J.U1I Jj . j^Vl 

«j* uiijxll v-^j. y. aaj| o-j J* ^ ot ycui t gild J| j^ji 

vlr 5 *^ * cM 0^ Jl WWt JiVl J* jt » i-ljJl oJla 

• • jj-/u A l ^ . tl .1 t y 

-dSCiil j S^lyJl *ly-J y a&UII e-s-Ul JL> 

ajSo otjs. bj_, . ijw^l Ja*J| oljjl jJ- y y» bj £Z Js- yJl 

Wl {T^J ^ i JU-I y Lfjl^ A*U i.jj.j drf-Ul yi ^ SJbJ>- 

j_jIp Lgj tjJaj yJl APyJl !j—al; ylsxlU LKp jl^sSlI aJLft diT 4vsl>-_) c ‘' A.St.-.* 

. ( ^ ‘Uo Thompson _, i ^oY Wilson y- ) yjJl 

ASjLuJ) GUj-ill yl& £^0aVl 

- ^ V*“^ * A d'^ - y L# l>tJ £jy« *Jj y cyy (iiil - 0-9-Ul (JL& yo 
^yJlj c tjl^fcil ^y d*jyj-l yJl AajLJI ^yj C)l 

Cj* *--*^lJl c—*V^l>tA 0j^> CtlJi i ^*JLJ Luril**? 

4-s o <JL<*^S>-I £0 (. (l)jj>*l JJ l) 1 J^L" jIjSsJ l*£>- oiyj ,_5 jj| Jay<dl 

jISoljI j! iilvi^l <v»jiJl <J ^bj jl d)ji i y Lfl yJ y)l Ala^^ll jj-AJ 

. Jl>*ll iJLfc y JUJL:>- ^$1 

ti*>«Jl y L» jJS^ ill»«lu«l jt ijy*, is (jj jJaJLj 

yj i«Le Sj_jvij Cj'i/hJ.I liLlj jt Cjji\ VI y AjU . . Aj AlaJ^il 

. li»«j li»*j L^j |>liVi iij\&vji y Vjo t ,yylb» 

jl <. l_aIS 3| y A*«ljjJl <UUl Sa-lyJl (i^lJl ( _yl^ y*^d • • 

SalyJl liilj (1). b^l« 1 dy 

_ytS^S/1 oL^ljjJl (ij-LJl (^U 3 ^ (_5 ^Lj 1 iilii 


it 


- 15*^1 - 

4_4jLsJ| oL^IjSJl i j^\j^CUh\ C /L-La lS*_»cJl (_J-A 4_jJlsJl oj_lajl-l C)j£jj 

‘ ijtu Sf-Iji L^t-I Jj i jib *A^il Review Papers ( oLc»-l^11 oVli« ) 

. Mjcj-I jJ> t £j„ T <»jll JjISJli ^ll^J 

jjJ ojjJmII Sj j9<Jl lZj! «/?l'>rT m> 4 f J Lp J _^vaJ- i liL)^ / g ij ) 

: US' CjcL^j I 4 ; Aeu! ji-l oVUiilj 

t_wu»U-l fj-JjJa ( j_P L^jUJL>- ^JLSJ ^1 oU jlxil djlSwi (Jijb _ \ 

( ^3 lg>-l^ t_c <L*j A ^ ^ ^U^xLl olf^JL! ( ) 

^Jl <LP-biii oUKU pJLJl jl^Vl (Jf Lp ^ujlLil 0 U 3 lSxX~.il jj 

Aj^liall Stj^iJl ^Ip ‘—tj^U-l (^3jtu 
• ,_^LiL» ^LU 1 ^jUjl>- j»Ji5j ^Jl ioL^Jl oU^L*il olSUi l j-j {y>j 
. ( Commonwealth Agricultural Bureaux Jb U>U ) CAB Abstracts - I 

. BIOSES-o 
. AGRIS _ _p- 

. ( Current Agricultural Research Information System : jUasSl) CARIS _ 3 

1 oUaUJJ ^jIpVi a£~J* : <uL>-IjJ| oL»_^l*il olSUS j 

. *Ua-oI51j ol>jin-all «LajUl 

( _ 5 _U> 4—i 'J^A oU»jJLm ojj_v» ^ L«1 t LgJLj jl oLoJiLl olSwlJl oJLa j»JL2j 
oUiiUxX*»i ( LtjO tsJuJji l j5Uj ) £jja* J-/J3- ojj^£> ^ LoJj t * Ol £~0 * 
Sj^iLil LgjLoSii- olSUiJl ,jA*j (_$* Ojj>-t ,^11 o_ j>«J| 

’iy^sA oLlLJ _ ijjJllail oU jJLkII jgk" t L$j a! ./ar il oLg>JLi 

olSLl yjj ilUiS . l^JJaj ^1 0 I 4 JL.I ^U _ ip jJ&, jl _ j; 

^1 — Ig-tLsoUcXtw* l^jjJ — 4 mJLs^V| (Srt^PxJD oUjUl 



(pdJI JjJ _ 

J <i~Jl ^ iSjUl oUJI J^IJL ^>Vl <L*.Jl Uj _ Y 

tyj • ^ ‘ d ^ 1 Abstracting Journals ^^»J| .-jl.jy . 

Ujj 4 ^jL\ ^ Jp ^ ^ ^gi jl iiJJl dlL- Uj, 

4 iJ * >1 0- t -^ 1 ^ ot v-^i . Up liU CJIS- ijbJUf. jl^ Jp 

«JaiI Jl vUs-Ul -J* jt J| t SiUl OlI jJl J| 5 *J| ^ 

J5^ M 8Jji- Jo IfSfM. U jjSl Jl Jy ot Jl J * J^o 

* 

■ U>U-I »-jS3l jl>-T J jl>- 

: JjU sIp J ^jCj Lj^. cLjjJi oUaUcw. j cU»Jl jjl Jij 

Jo-^ cJbU- j» dUi fiij . . . 1$*^ J i_Jjj J| oL>JUil jbj \J. _ 1 

Jl- jp oUJ« £*/ jMl JLi U TjS, . fJJU (iJL^i Jak^. 

C <£**1 j ij LgJJl Jj+a>A\ jo Ojj t£J-l J~pU~» J 41 UlJ-Jjl ojUUl ililr 
. UlS oLuIji i_jjlll J^aUl Jp C-jJ Jl£ jSu J ,1)1 

t j*^4P J '—'* a jl Jj (_jl 4*>-bull oUlSJl j* ip • y^a j|jp| _ i_i 

• oUfli^tlJ.1 oLjjJb Cj»Ip y^J ll 

^jo c 4 *>-IiAU oLKJl ‘Uulij Js>Lij>-V I _>■ 

■ j 4 ^J| oLjjjJl ^IJLpIj cLjIJLUil^ 


J 4 jIjpVI iii0>-l _ LiLd US' _ oUaisriJll culjji J ti-fljl Uj _ i 
0 * J*-«j dlli *hil d*>-Ul jjyj . IjSUj . . . ^jlSJI J IJ iJlill 

1 (*— , l <■ cjLM^z^a Jp Jl oUdvdl 

j*-»j C-l L> r a . /} . \ I J OlLJl 0 J-* J» Jl (jj 4 0 jJLJ 4i*«J 4 JlUlil Jjj 

c-l jja ) iijUJl CjL-I jJLll oUdipiX^uO Jp Jj.p,^-l Jbu iJUl aJai-I 0j5l 
( oUaJUwdl oljji 4 CjU jJLxll olSCj (JlAp- jo 1 g.1P Ja^-I 


-£fdl __ 

<UoJ*Ji djUal>»r.-U iilh) -Ulvs^I iijj^>sJl 

(J5" ol^Ub^Jil iV i 2 j JJ j^J *'•*1* «jla^-l oJlA J_xjj . 1 g.« 

i»l* oU^ixa ^jlp t*jb (_$,^1 4 ii>_psJl <-fJULj ^ 4Xijji»a tXp-Lll ^^Lp 

. oUai^elwJ.1 ^ 

tjlj 4 (X^-lJl l.gx.o.^- C->1 -i fO 1 '^' wsl' o^laibl oJLft <1)T , ■* ■ 

. ia-jitil L^JlP lTT 1 ^Jl iol^Jl i^ijs>cJ| J-o-ij «l>t Jit liJUi 

j»^*t ^-« 5j*a-3fl .^lAP^fl i*>-l_ ^LIJaS* _ S^JaiM o>Xa ~ ,-^"~ ot 1 < 'T*~ 1 j? 
5ijjJ-l <ulgJl iiij^«Jl i_5jaiU _ i«<ljjJl ^j-s«<Jjh£> (31 ij£-*i ,_^Jl - S~JL*Jl 

. oLalixI»Jj oljjji (^S Jju laj j*J ^Jl 

•jtaj pLaJI (Xa-Ul ,_jtp (j^-J 4jL^3ll jjl. itj a (jj oJ_A { j^>\ j)CL*m\ j 

l j* i. I .l aS .■» j^Jl inl^Jl tL»j >cJl XAs»»jJ i Ljia (Xirj (JJ £a>-l j* 4*ils 

. siss AjUo'yi uj^UiM ^ i^jj £j >.^Jij t ois - 
jt 4~*l*Jl oLjjjJl *1 ia-U.1 oLx^ll (^ JL>sjN Ifj (1)V fjaij 

(j^ iJws'yi Xji*Jl 4_Jis> _ oJ^5" oVU- (^ _ l_wUll ( ^>i . . l^la iijAJall ilJip'Vl 

1-1—( (— J jlS" ) <JL*XxIj j] 4 2^. .^4- 2, 1 g. j I j« 

(^>j>Jl ol?i ...' . ‘ . i.a ^.Jia Ojb ^ j oJjuj _ j_>Jl 

^iXl (^Jl ^jlp Ji li^-Ul (1>J^[ IjLft t-l^xjl ^IJ 

jV^tj 4 CjLilj^Jl oIa l^J (^J^ ^1 olgjLlj 4 £-y^il y> ^ 

£* iwa^-lJl oMUalMl tx: (jt (^5 Uj 4±Ui Jbuj . (jdixiil (jiia-Ul 
. oUlaiMl iiJ>i iiiUl jt 4 jjfi'i I (_^ajo ,^P jLJlwi^U 4 il IjLgj 

oLSwi (Jjjla (j^ - <i>_p>Jl (XU<aL>Xw«. (_^Lp Jjv*J-I 4io-Ul pjt lijj 

lol jJiJ ot 4_^cJ _ oUaUx-ll ol;ji (_y L5 va^X]| dcsJL ^t 4 vuUjLJ.1 

t/M jt LvaitJi iXa-Ul |»xki Personal Computer l _ s ^^ (_<j^uU- ^iJLi^lj 



. d-*Jl - 

r 1 jj^o j-aL uij«. j> yUc^ii t*j j*j« 

. <~wilio f*Pxj ( OjjS - ) CjliUaj ^^Lp 
i US** f^ oj^ yo 4j_j-LLail SaU^Vl JJbdJ j 

tij&j • jjij i apj~j - 5>-IjL| Xp _ l^jj £y>-^j| ( ^SC*j 

• aJ^JI (3jUl ®ilp lUlSlkJl j i_yy 

i_—>- ^t i ii*»«Jl £flyi AdlS ^ dUi Jaj aJ ^k; ,5jJl v_yjJl _ \ 

L5* |>UaJl l.ifc JJ t jjjiJjjJLJ i_y yJl 

> .. • * ' v " 

( Ia^aIJ* '-*^ A d (_y^l (_5^i APj~*> ^ -LAJJ t A-4jlflJl yo 4_**jilUil 

. cApyPjC i^slii-l olilkJl Jjjf \jiS JLijM -C^Jj 

I'Xa ^j>Jj t UydJ y4j]| J.... L -dl <_~»p- olilkJl t_yy _ Y 
‘ LfrilSvo ^f-ljU iiUiJ, l Aolp 0JJ-S<1J £y/Sjll JJ* oLoljjJl jjJoj 

• Gj« Ipjv »ja JjliS jy]l oUlkJl jjjC JJ* JLijV 4i53_) 

‘ Ijli ^dJl Ai»4 u«> j*J l M_jl Aj—jScTjIp yp jll l_^w>- i-~jU lU.l l ( Jy _ Y* 

Aji ‘Lxlj-Ol t J..», L ...j i_jyo £4 t y» A^liU ^*-1 ^ll JuA^- ,j^*J . . iJbj 

Ljjl^o ^ SJjJLsM ^j>-|^ 1| iiL/iJ yo d*3-lJl y£*j ^Uaill IJLa it l*S^ t J^-lil ^ 

• JjtVjT 


i_JLlaXjj c J* <j* Jb»-l_jJl d^xJl tl)t ^UaJl |Ja i—~mj 

C LgJjbii A.>>X«S^ll olp yp jil ^JLu AlUaJl ya jJ^P aJU-I «J> 

. i_^abil Ifjl^a ^ l^i< 'JS £*Py 


^JUjj . 'Lf -yiJl olpyijll JLiJl^ AP yu yo d-s-Ul ALjSoC |>UaJl li* 

J»lijt £-?*->- ‘ ‘Lpi>- LolSjt Ajpyill oLpyO_jll dilj o-Uapl; dili 

‘ aSUoj JS' il?jt Jb>-t ^ CoU d->«J l^tjUii jyil AJp^l olpy«9_jll 

.. iLJLw> _ ^ c?l (Jj^j (ytl oliUaJl Iw*^ C^i. ■ • 

. LfJaij tS-itl f_yy jil - l*yij 


- __ 

cljLu bljA CjliUaJi l«JjJ |>UaJi IJla £_oj>xj 

. ol jI*a »_*»•>- ij jA l t*PI p yfi y> JjLu liUjj t La Ip 

olsUaJl Jj Jj£ ^j. g ■■■ " 1 SJLp d)^i>-lj| L».*.t.-I AJ_j . . |Jla 

( 4aLkJ| olpj^^fcU 4jtls>**a iIjIjJL oLslki t L~*a Lpj •»^a 

i iillaJl ^ C*jLi 0151a _jll i-S^LsJ-Ij i—ilx»sj _ ^jia OjJL Ja>- jt 

“■i* dr* j-* i*S ja "-jj2j L^j iv»l>- olilkj JUjcuaI jl 

‘ (jli JL5^ 4 aL» £A (, li^-Ul ^1 V 1 jill CjLp yfi _jll ^^Ip |»ISjVl 
Jdii -^ikj • ^>U»Jl L^JjLs ^1 oLpj^^Uj iv»UL| i_>jUJl JjLaa 

. Iljia LpLpj^pja JjbS ^Jl ollUaJl 

“dj dr° J5^ l T u ^" l -d>-Ul ^jA t^> il a C) ibLJl oLaIjJJI ,JLp ^jUaVl d)l 
4 ^ ‘i'ljjjJJlj t^SUl i*JLkl LJ Jidl ^a c cjL^HI 'Jt 

p-la^ i±^-LJl JjoCj . . Ijjj ‘ 50?-lj L^Ia ^ U**^ J »^SV l£j ^1 j 
<J* J^dl ^5bxJ ‘ Library Holdings oLiSllI Ju^ j\ obi. . L-.,-.t 

• <J^ _^ll i—AliisA 

i jJiJ 4 j^U ^y <dl Vl t Uj'L^. Li>‘ j*JaJ ^ oUSll 

. ( ^ Y iljljA J^jp ) Uj LaJ>- y 

: Dewey Decimal System ^yL*Jl ^Lt; _ \ 

Uijl I^-b c 4_Jj divisions ^Lit 5 jJLp |»lkJl IIa ^ oLr2il ^a; 

: Jdl j>dl 999 j 000 ^ ^js 





— Jjv>l 

general works i.U JU^I 

000 - 099 

philosophy i;...n 

100-199 

religion ^ 

200 - 299 

sociology ^L^-l 

300 - 399 

philology oUJ 

400 - 499 

pure science i^L-t pip 

500 - 599 

technology (useful arts)( ;jU. ) U-^lySi 

600 - 699 

fine arts j jj 

700 - 799 

literature cjlaf 

800 - 899 

history 

900 - 999 


ur^J (J^ n_.^. ad l dlj iJjji i. j}*l.,rt") l*Jj 

<Jl j*~J J S ^ i 99 J} 00 ja CiiJ I^b sub divisions ^Ul >zJ- 

^ (Ji ^ J* (*-* ^ <■ 9 J\ 0 ^ Llijl Jl=v-Ij sections <-\j?\ ljJU- 
t_5^ - ljJl j »! U»i . . LiSOsj i, 0.9 ^ll 0.1 Laljjl JL>-U 4^>-l 

. 0.009 J\ 0.001 ^ t 0.09 J\ 0.01 ^ LISj JU-b j*J\ oU: Jl 

!<■■■**fl. i l olxflj p-Lo-SGlj fr ij_}^flll <1)1 |»UiJl IiAa ^9 . . JliLl / g Jij^9 

i 539 ^ 530 ^ f lijVl .LjJJl i*b ^ c 5-.UVI pLJL ^1*4 ^ 
iplj_pl ^Sj 1 . » «..i Ijia 549 540 ^y> ^Uj^ll *Lo~SCJl JL^bj 

JL^b cl*.:*- $ ( ObLdil.! Oj^-flll ) ^ »«. fll l 

. 669 Jl 660 jbJ-bj i 639 ^1 630 ^y> 

: Library of Congress System ^j£-j£i\ ^ Uai _ T 

^£jb»ot L^JJi j£] y°ji ^ 1.4..»m3 ^ ^ii ^UaiJl I.1A , ^9 ClAcXflLl ^-w-fl j 

: iJUl Ml L£ <, capital j~S *jj 


o. 




A 

B 

C 

H 

K 

L 

N 

P 

Q 

s 

T 


u*ji jupSIi 

UJUll 

^bil 

(^Udt 

4iu9 J\ 

olilll 

fjUJ! 

HljH 


iSt> |v—J Oji Ujj 

^jlp JUJl jjJ-l ^J, j>-\ jS uS-^wt ciji*“ j»L«jVl C*j£ (j» 

4 j» oJlp IgX^ i Q Jj»jJ| _ lxaJL»? LS — Js-t . . ^1*3 i ' I 

*L*-S3lj i QC y jll Jb^t ^yJl frLjjiJlj i QA y ^I Js^t ,_^Jl oL*^lj^)l 
4jJU>K>Vt ^Ull Li* t_f> JjLi^ll . Ij^aj ■ •■• QD y ^ll 

4 Ljlsf ^Jl cS- j\ ^LiNl *Lwt JaJjJ*}! Li* ^y i»Ji«s-Al 

. j*—sli y£ i-iJawjjM _ f .. aU yj* - J»-»jsJ-i 

c j>lij*Sll ^|JL»duiLi liDi Jbu ^Uaill lJUk y) jJLvljJl ^,.».« 3? Jl jaZmJj 

pL«-S3I l)1 QD ^La-jS^I C*£ Jbi . . ^Ai*i i iSj>4 ijsi 

Jb^-tl a^iL^aII a :<> .<il O^j <• QD 4 44 QD 241 jaj^oxJI 
^ LgJLs i-rjlySci I f-L^I U . liSUj . . . QD655 J\ QD453 & f lijVl 
Jb-tj jyiJl ^Lj L<,.!k ]| i.,o.i'.^Jl 4 TP y ^I 4 T O*^- 

TP 156 y _j)l j>-Ij j^jJl jJba>ll l^Juo v iiki** oLp y* _j i TP 156 y ^I 
. \j£*j . .. TP 156 £5^1 Jbit ^Jdl j * A3 



'■ 1 ■' 1 I ^ I— 

A*aLJ| i}y^\ a*\j\yiQ 0 ^*aS* .ilxpi i^jL, « . * »«iV AxJbljj A^_jjjj ^UaJl IJLA 

. jlS^Vl A-O'lllj 

International Standard Book >_jL£U Jl>- jll ^jjJl j ,il ^>Lk) _ V 

: Number 

. ISBN j i y lLUjj _ tjLas>-l _ ^Uadl IJLa jj«j 

. ISNN y - |>Uadl iJL* y _ 4_x^Jl jy g 1 oL^Jall ^ j 
International, ( JLJLJl ^^LaJI (jJjXJl p-y j^\ Jl. j -OLs ISSNj*^Jl Li 
. ilLoJu ^UaJ y- |>Uaj yj i Standard Serial Number 

La Jaa <LJ Ji aJLj ( dlaJu" ) l—jllSvli X>-jII jJl jt-Jjdl A-Lp (_yL 

Lsl>- Li j jjLJl y 015L ^\ y jX^ <->1^ JS - Jz*i . . flkdl U*J LJj . Lilt 
. (_jkS3J jyilikl ujt>LJl L tSj*^ * j* 

^t5l j*S> Jj, L^JL» 4 oLiL- jt*e- y ^Uadl IXa y yj 

vjte\y*i\ 

aJI y^-\ aaLJ. 1 j c i_jLx 531 Lfci j-Utf ^jdl 5JjXil jJJ. ^j Ml yj - ^ 

j] jb-lj y dJ&j Xi y>j t L_>b53l L^J j*W» Aklllj c L§Ji ^1 

. yLSj! Aj^Lj jl 

. yibJl J\ AJUJI i^plyj . V 

. jUb4lj 4 iJJij 4 c^ksai Jl &Wl S-ir^ 1 >y- r 

4 « check digit aLIUI aJL- » _* ‘rVv’L Jl A^ljl a^^JI - * 

. LXptit lij>- Lij 

jA»li ic-ljS 

r UJl JJ A,UiAl IfcJjj oT ute cr 51 ^ ^ 1Ia ^ 

j UBj 4 L^lJl !>b v- 5 ^' ^ ‘ ^ ^ ,S 

_ __o Y - 


—- 24^1 ___ 

U*J • ol>-bx«il <Jjv»jJl *-JL£j <■ ^lla>-Vl ^ I 4 -* j** 

■ ^^Ll* jlpI yL Jl oJu j^a! 

JJ _ 1$pL;I £*jll - aJLsJ-I JjW I £^<>->- v_^jjJLxJl _ \ 

. L$Jli <L«iljjJl ^ 

^Ljl i J^i)t cjj+oj jt 1 ^-IxJ^fl <_#* (3jtaJl ^Ljl - Y 

. 4jjU 1I iL«l*-<i oL-jUil dll; oJU lil Mj i iitbi- <Lp|jj oL-ujLf 

i^ljjJl oU {j* JS’ ^ ( * r £f jji ,j~jL>«xll jaULi JS 1 i_jl£ - V 

• a^IjJJI 4ji iSj£ lS*^ t L^Jli 

1 ColSl c 4 ~>-jULl J^|j*]| Ails’ jjtj i_j^x jjUl JaUL JaJjj _ £ 

• iiLLu> jJjLc ^ t ^t t 4^>-jJ yj 

4 ^ p ft-* jt ‘ 4 jU-*j iljit SJp |»Li aJU- ^i _ 0 

• iihiJil oljjSCll JL* j*4~jy |»i . . JLs*-lj 
Ai«li3l oljjll ^Jjj j^Xj . . Jj»Ij ^ J oLoLaJI Jj»-t Jj^jd jt c, apIjjJI 

. Ajtliit* Jp 

fji J ^pJjjt Ai£*J,| oU»Lx?-Vl iilS^ SU»Jl ^*Ju . . (iJUi 

L^JJl <j~iU«xJl ^Jp ‘ *uSCc s^a jviit J cjL»L«J| i_jUh>«* t JLs-lj 

. tiilij flJVl fJl* Jp twJji JL) 

ijljl AjJI Aj) jSj 3 j^lll cJjJl jA ApljjJl JLP^ JL*jj .. IIa 

. oU^J Aj^.LJ.1 

»-l^< ‘ <Uai oLJ f-Wt vi*9-Ul oLxJl c-ilj ^1 ^v>- Jf»«—J _ 1 

4 ^ lH^ ft 1 ( oU!jJ-l _,t ob-Ul ) i^ljjJi *iU cJl^t 

■ Wl Jv»jxll |*j (^dl gSlxJl J~~A1 ci_) 'jh l«JLp a jJ} AjaAt {y> I 4 J OjSj Jli li 

^ij^i gl’txJl 1 ojjs^la jS. <U_Lj Siijki CjLjJI Jls^I ojjj^a _ V 



~ - ■■ — —. 

O j^ 1 " 4 Aa»A>*I»«j ^JJl jl^^JLi li*>-LJI ^ a" i A«JL«p 

. bojJLp- illjilj 

<. l g - ^ .*j Ais »—i i^sLuu (jijjt ^ ^JbJl oj £j — A 

. ^jlull ^y> j^jr..... i Jilii?-*ill ^y^uijj 

^^ajJ y& (_5j5“^II <_JjL»sXJ| ^Ajy-J - aJuJ-I i_ijl^Jl ^j>-[ ^ 

CjIL5^ Cj^J* - Vs 11 J- 4 !ij- 4 j! JLs>-lj ^ ^jLJI 

. iuuljjdl A^U*.j g jjCj AJL~Jl i_jjJoJl aJUJ^JlI 

. Aj y»*Jl L$*i l5 yP~ ®y (J^ 1 -^-*-J Lj-lp ^J-v2^lll ^vlzxJl ^. ay di ( jyl j — ^ ■ 

t5 J4jAjll Ja*JI ^4 (JaJIajII AaaAI «-'" 

‘ Ua^-I oiLj Jl t-JjLjtjJl AJ i£jf- c5*iJl Ja^jJl ^S^Ji 

otA-»Ull Ajy*/> oli^tesM AjI jj^“ Cj'yUi>-l |_^^* l _^ aJJ ur^ i£*^ j -0 ^ 

. A— 

ji a uA/^' vl^j^ : *0®^' a- 9 -^ ir 9 ^ ^ (*-^ Cj*J 

. Ql)L<3iu-'yi SiuJ-l ^^1 jMI ^ (y-JaJl lS‘ Uc® otLJl 

: iJUl ^Sljll jUiVl Ajy*sJt i)l£» ^ u^u 

SJL5- LgJ JLjJj ^Ij i olvsltoJMlj irjlplijjVl l^J jlSi ^ t- ' 

. oIjLa^cJN I 

. SjjJI ci jt A-Lj 0 UJ 3 Ifci <^1 Y 

. ^1 jVl y Jb-lj £y y jSSl l«J t/Jl ^ 

SidJJ-l jNlj 1 ^^' l r J1 y ~ 1 

. [ ^« : -W' l ^aiLl ^Ui3l AjPy ,y' 

^ a } 

. sjuU 1 MjjJi <y Vbj r 1 J -^’ _ 0 


- ------—---- 

lil i jjjLJl j*^iJ.I J <J j 5 "! (—>jUtu l$-^l_>J C.. a .;>*» L ^i\ JjiLl - 1 

jLo $ 4jjlll y y\j l$J (1) j£j Ol O^VaL*-a ^Jp t^iL -1 ^ I.oJLJo' 

. (_jLtp\ll t JjA—cdl 

. y ojJl ^liljl — V 

4j^mm]| j\ jjl^l Qt\jd U 5 'Jr! o^. u^" ur^' - a 

CiMabuJI £iLjluM jLiil (Jk 4ja&! 

t La jy tl *L»ljj jljj j£\ J»lJ«Jl j\ J>L«Jl y* -ubkA oLj ! >..,< JL>-.il j*jJj 

Jl J^Jl jCo-J ■ 0> Jpl jNl [(j./jjuj c I_^ildl jj-l ^ Jil jJlj 

jjN i AiSljT J*P OJL(jJl (LLpI gr-voT jJ liDS OjJjJ . jl*~o Js^l 

t Jj -1 i23>tA Jp| cJaPl LgJI i^>Jl iLabta Jisl X .o .’i 4jLoL««o Jpl jl (JJill 

jLi>-lj Nl liAJj i>w? 43jjui C Jpl V yi&iA .15 Jp^ll o'yjJkl j^/ 

. oL^lwJ.1 liiL ^*jlj 

Ig-scSAiJ l JJ*il jJ-l y Jit lfly3,»j _ aJLp jS- CjLjX^uO Jl>ol <uJL»p i_3 yd 

jJiaVl (_ 5 j^J.I j*&>- Jl lS*ji Ifrtl t * yA ^-1 <uJUp ® _J _ Jjjbd.1 Ai-I y Jpl 

• OZ** <3^ J cssLrT^' J^' O* 

yucS\j — 41m 3j0>- JLxj ^JLaIaLI ^gjdc*- ^>JIp JiSlxJl JLujj 

$ iJUl j»-*^ljl J j*-m«JI t_5* i_w»Ull (jl-liJl Jp jjjJl yyj _ SjIj^JL jt 
> 

■ l ^" ‘« | lji ilj jjl J-oIjaJI jt J-oUl y <ubpJil o j>ijiJI J)-.-(*-; 

j*£&~ J-ajj i 5 pI jjJlj l-i-j ol ipljjJl XpI i_ijUi J 1 JUj . . 

l j»Ll Sj^ip jl Vyyy\ 4p|jjJl 1 ^^4 i-.... a till JpJl 

. (5J-'i/l o^loUil i_ih>fcA J. . . iJiSOkj 

gimit J^yu ^ |»U^1 

t IJJ i UL« oJjJ^ |*Uiij ^llJl (1)jSu l)1 

1 ij ^Sbxll iij£j (1)1 i$JJy £Jl iy*^ • IaOas o'ill*S>-V 


■ . - 

oLW ‘ 4 ( f- * V X Y \ ) A4 ,v^o i£, it 

‘ ^ C iU £** v^' J* jdl i~3jJ\ OL-UJI dUi ^ 

0 VL&-N G£ ‘ iL^ Jljjts - ^J, Lf; ^l»- ^iL. ^ l* JUfe^l fi L ^J 
l,b£) ^jVl jiJl oUi^Jl il/Jj t _^jJ| jl* do-Ul ^i . U.tfi 
• UJ VjW^I is4»l grtd Jp £AkNl iljl^. jup oi^U tjjji i **1^. 

^ l rW^J 4 L^ 3 ^ 1 b^' ^ - oL«UJ| fl *j>j: _ gjbJ| J^J 

^ ^bJl ibSCJ (3j_^| oUaUai iUio.Nl jt t y ijSUJl ^JLp jUipNI 
■ ^ Usb d*»-Ul £» ^SllJl j j3j iy~J IjjjJi 

iu l^J>\j ^U.jJL ik£ll plaJ ^UajJ| ^JLsJL ^Jbxll dj£> 

• ^r*^' l#* (^ 4 J^-t l#* ilSt 4^. t ;jJ-| i_jl»^L! ^ajJl oUJ^ ^_yu 
4 Patents gj&M old* J^* 1<J >dl ,y jJl oNLLl dUi ^ 

0>Ui JtjJfj £« l oU-l (P-UJl jt t jJ-Ij gjllJl SJU-I aJU ^ ,-^Cj d : »- 

< (y* > y > (HP iJ* oti Cr* Oj£j, it i £jlzJl 5JL*p pbit 

. l^J jt IfcS \S jLJLfl Oj£j it i ji c 4^ljjJl 


C * j ^ jJ cr 3- 4 gikJl OjA JS ^ gjllJl j 01 jl; twlS^ 

^5 ^Ixiti l yiiz*ii ^ja jlSl jiLi SJU- . SjjU tulla>-jU 

i>* *-*.jt j^4i« JS' ^Sjj it j-p yit ytj - ^ajJl 

• ^iJl C_ajL>- 

cLvs^cj H c S^s-siljj (. A.la.*^.4 SJaj^Jaj c)j^j «l)t 4 ^ Ai ?*d 

^»AaP C JLaj L^a5 L^JLp ^j3 JLlP 

t jJUI ^Jlp" 4 (JLa^Ij 

J-o^J 4 (j* JS 1 jy. 0 J 4 JI 1 yj ■ Vbjtt 

• t^XjLg-5 Lf>«Sbj 

^ > 

JlJLiT i±j>-LU Uj^io <U~ji j*J ijj ,_ji>- ^ jtlj 


. - 

4->L»*l j t JSjjl* — siLiJl J _ ipl*Jl ji- ^AbJl i«_JL»- Jj i_ 

£^lj (j* I^jj-aJ- iL**>*ll t-jLwuVl J 4 X>-LJJ (_jL»*Vl tiUj oJlS^ OJ 

^‘'Iji-lii ^ItApf hUp ^Cjl^Jl jy H Q,t Jut Sj dll.b $ OlIjiJL AIx^xII *. * J^Uli 

J - *rj ‘jjJaJl J <±jjJ- jj vilUlyJI ill J->-i liJUiS' xijj . J -V.ll 

^rfljtAil o JZA _ 4«JLt^l 

11 iLUll AsxiviJl iljj 4 _JjJl ^ja S<A?-Ij i»«jL^ ^ ^SllJl 0 j£jj 

• gSls«Jl LfeP ( j, ^'*» l . i .AS 1*? 4 JLu L*-J jl^st ii*9-Ul jjAi Jp tjlai JlS 

4 J t/ 9 " ‘ ‘rO^* 2 ^ £^r dr’J 

J ,_Jj <k-il_jj »jljj iUuV ,j>-j i Lfci JJu i*J J»£ LgiV 

• OiJ^ 

U 3 !* oltu-jdlj i.J.1 i_^J| 1*1 4 %ii l*Jp Jvi^l SJJJl jXLlI 

. liiJS JOu i_— jA 

^Jl Os* - ^ iS^"^ jyjlS c#* jA*>aJI ciiL»uLy» t5-A>-l Jl ^ibj aj! iiLv^l Xpj 

J Jj^ 3 gjliAll J J^ju J lilj>- lij IfJlif Jl £;SJl £J» 4 CjjJUc* 

. 4>uLsdJl llllj 

4 iwiljjJl J i»J>«X«J.I S_)$P-Vl J^soLij lio^Jl j&i J l-.Ai 

• £JJ ■ ■ ■ Lfij& i.JiXiJ.1 ijL^JJl 

l j 4.1a.0J VfaA^iy <ili (JlSwil jl iJL J ^Jp jl J»lixJl JJLP j 

^ ^ ri ^ o^ij • J Jl {j*r iaju 

j 4 1 ^ o Y Wilson Jl 01 jApj 4 ij^i*aJl ^jj t ^SaJl j*j jj L^ip 

. ( mo Thompson 

0«l^UI Jilwj jLjoit (Jt -Hill ^ul 

‘ (■ J*Jl J ^Sljl illja)/ Jj^Jl jA illj^| jou 

‘ u* : ir'j" 1 - 1 4>.J ^ -^b^L X^iajj . i-p'-jl fj^l 



' " 1 li->«Jl Jj^ot ■ 

x* j>-' oi)° lS^ Cj* • (*-ij ‘ jjij <■ ‘ s^iJ 

• j*-^l {j£- ( _ ? *dp x* - i-ol—Jl jLiU-l j\ i ^l^JVlS - _ jm\ J-l 

i^l>- *ul^i Oj a^U j . JSLfcj i j y*ju> : oLiU- 4 J 4j|j ^g^J -1 illji^l j 
Cxi jN olS^Jlj iJlSdl oli%Jl 4-oi ji JSLfll jt j~>- ^ t iljjdl 
^Jj2->l ( (^“^"1 -llj^^l Uj )ft X a ) ilJ-iil jj^2^iJl <Ljils- Juuj . iljjdl |^ijl f\ lj>-t 

<■ “*jjJL; c5>A^ ^ dj*k>*j i j>-M ^j* Cf* 1 _Adz?u 

i ^Jj. . . . Lg-X»oljJ (. L^oJtlaj l frLii'ill c (■ j-vill SJLij l ojl^d-lj 

. t _ s xJL*Jl ki^>cJLl \s*ypy* Oj£j ol illjiNi 0jU . . IJJ j 

*\j>-\ Jjaj iJLo^ll c-»U^\j«J|j iJlsai oUttaJl L°i 

^p«jLJS o^^>-l ^Iw^cJLout (J-^° * ^<L^-*»bill jjjjLill JjL-ojjj ^_*iLZL» L^jU ( 

j t t 5j^Jl oJutj t 0jJJlj C “opU)M SwUij t Sjl j^A i>-j^ 

. . . - -*> M <l_^SCJ| 1^ c djlj^Sv^J I j ^ I 

ill^p^l 0 Jl^>- jJl SJl-o»<^ ll jj* OjSu • • 

. ( tij-^ 1 ‘UA ^ij^Tj ^y> Cj* ) p^' l/ 

Sjjv’ (_^ oULJl ^ 1*1 *^I • • '■** 

oUlj-o ^0 l jj^LSil Cj\s? ji |*-ijj j*jL 4jlj o - ^ 4 ^Aa^Jwul li[ Ul . <UaS^ 

iJliir 1 _ J ku»jJl i»-jjJl DjSi tl)tj lillij i (j^l L» V^Ja UjJjI 0 "^' ^ijj^ 

jdb (_jj»cxJ j . SJlJLSJI cjliail ilii 0 j^53lj « j J«-^Jl |>l*j^l l-«^ ‘ iJUJl Aiill 

jlli jj^LSil olis 5^ (jc*^ “■^- a (j* (j^^—Jl 

t ^Jix> gSldl - i\ jilt ^s> JZ - l y^i> c/ 1 C ‘ 5j -^^ 

. -“ilia.Jjxll i_jL->- 

jjuUiis (j& AjAfci 

j^jlo JLp j t 3jj?dl olj-iia ,y j^SUxll LS^ t5* 

t.*’.^..!! ^I<7 cjibjl 5ijJl oibjl UdS’j . ^^ll <J> i«^>o_ll «_^>- , lll aS o 


0\ . Aa^iI j-iJl OfcXft ^ Lo-P AihiJl obj ^Jlp 4_*>cJ . . |jJJ 

■ \j* Jj^ 1 i_/Lll^l]| ^ 4 d « i b obj Vj t j^LJiJl 4SJ o^bj JjIaj j*J 

4 4Jjpj oJjiJj>- ijLilJI ^ll _ bLs4 _ ^LJI 4JJ obj 

. AjI jjJl AUx* A-oiUt (_JI j&- ( jP 4 _aJLS31j lTjLuI jj}| <Ls*al>-j 

dl (»^il ^j . l^>4 j£J ijJLLdl (j-LiJl iio (Jjbo ^ ApljjJl 4i)_p»Jl i~Ah>J j 
^ jA 5*jJl <1)1; Lit 4 il-P-LU J)l!Ui>Vl Jaxj tSJbl jXJib a5jJ| ojSo 
• -uLU^Jl ^jlxJl VI Ajjllaa jt 4iSuT iaLJl 4ijJl ii)j^!iV 4 A—j»jJb«Jl 

. (jjiaillj 4 i^ibjJl (Jio 

^JUll ^£>^1 uiilai £jj\Aa j|j£r| 

^Mr' <J\ jJl Research Proposals (i^Jl ^pbiL ilotb ^UiaVI <_^ 

■ iJ^I |*-^*ill Aj^lb oJ.fr; H ACxli 

CtUjjU 

: ijSlI *ljp-Vl j* j*J\ fjjito j jSc; 

: 5JbJl oUjLJ. 1 t Cover Page Jlj\f I ^ 

^ j tPfcJl p'JjAwll jl^AP 

■ j^-^l A-., Hal ^jj^Jib LfrJ ^Jutll AfrJM ^j|j 

• L ^ >t Jl j«Jidl Lgj a^L-I d)l j&j j*-“»l 

• 4 jt -z > yj 1 j*ijj 4 JJillj J-oJl ilijjiJj j»ij j 4 j»JL 5 xll aaJpjj 


---^JUI c»Jl JjJ - 

* .'Hij fj t_ a^-L*^ l*J ^tAjb ^i!t ^j>Vl ol^l *1*^4 

. i_IjiHl ^JL* 

: u *iA 11-Y 

. “dS Y • • iAjJjVj t ls*dl_)j LiL».i 'j^tsvlll bj£j ot «—o»o 

: oJull _ r 

0jS_jsll f (_£«Xoj C 4 m4a!j C tltxJl £jA 1 . li | l i O idll j ft I |f?t I 

■ '•** (0* 

: ^jiill lL>cJI _ £ 

t JUJ.I ^ iijLJl oLjjIjJlIIj tjLij t ,j^l jf\ '. l-i* 

oUjkIjJlII i o_>j-iill oLIjjJL ^j^ll ^I 

OtiJl IJL*> ^ L y^u . l^U^d ivJjJl i3jUl <1 >Lj £* ‘ 

. SJUJb- cols’ 01 l<jJUo»lAi jSS ^ jL Uci i ^jj* 4 colS 0J iijU' ®>i* 

: ^LuljjJl ^Jt 0jSjLtil - ® 

_^l Co4Jt dJS li - X-ljJJl J> g**r C^ ,Ji 

Jijij . (*-«jI j~^j <■ ^l^rj ‘ p-P 5 ^ £fy f^ 1 

<q ^iLdl ilSj bj& jJlj _ (*-$> JSJ - 

: a^bLl oUl£.>l _ 1 

w«- O*oj i cl^o ,y S S—Cr^ 

. ^Jl . . . J y&-j ‘ ( ciL^v») 

: SJljJLI - V 
: iJUl ijJl i-Jljjll a*-'* 3 ol i_*>o 

Wdl M'J ‘ f+'Mj-J ‘ ^ u^' 

• p-pj cy 


- -- ■ 

. OLj 4 imljjJl ^ ^jJUUJl jbjllall 

. a^U l J-P eJJl&Jl 
. £j| ... t\jjf£i\ c ^yULl jU»jJj 4 4*1*31 oljj^>«x3l 

. ojJl ?-j 01 o- jiSil cjULuVI 
. ^^Ls-I-Xll ^jLJI 

. jJmJ L .jl ili^l 

^^Sajll jjfr l|2lc-l>» 4-iaj <^31! 

l!_J^>tJ| ^ujLm 4 ^|AP^ Xp 4-JllJl JJ^Vl bIpIj^ 

If ~ 

£-Slc I 4 JI ^Jlfcdl if»JJ evils' 01 4 liUJb £-ij*ill £j_ j*SAl 4 jIs£ - ^ 

. ( j^J__ r iil iJLjJ 4v?l^»- 

. ^lla,T..Al jJLs a 4 jjla.i.ll l# 1p 4jIxS 3| 00l - Y 

( 2j-° 4 4 IJjJL>- jXflll ^£^**31 Ojiii l)1 — V* 

. <u*JWl 
0 > 

^jdU ^i^cJl £_>j-tll LjJp ^ ^1 Hypothesis 5^1 Sj^kJl y _ i 
. (JL>a1| IJLa AjjJtjJ.1 iijJlA-l ti-iUm/V Li L^Lij £_« <. 4*JIJLa 

^1 UIp (^ajj L$J lkit-1 ov t iiiLJl oUljjJl ^ ioUl iijJl sUI^ - 0 

. cJlkll t yii J 

V i»jiljjJl ^y^j£ ^JLaj ^yr-y CjIjLp *Lh? 4_JL^ i_j>aj _ 1 

oL*l jjU J*LJ j^- [Sj*j iJ y ~j LiU <upi tjbj £j _ r £ll IJLa j J^SLo lii * : Ji* 
• ^kLtfxJl ^1^® IkAjt t £ (Jjb yjdj ^j. S ^ 4juLuJ| 



~ 1 1 — " — 1 jj^>i- 

, ,ni xj y^P dotJl ^yPy* ^ i_^>o _ V 

. 4^j1»x)l Ajj*y f g j O'jA US' *i ^J^JlJl.lj 

<d_<kP iSyile : Uaj i £jjj £jj-iil j»-2l y~j jl _ A 

. JajJI I^Liil ,Js- SU» jjli dli!j i aJju 


^a]| — i**il jA!| (^jJl — i^>-LJl ,,/ia^ j . . IsIa 

^ j»JJixU ^JLj ol . jjjjluJlj LLJi oLuljjJl aJJs y> is jam l ^s- (_j_ r Ij 

. aAs Jt- ilaiJl ajlfc oV ‘ aU1w» j 4 jIJ y _ 0 


. Lgi«>-ljX j?cwi Ja^Ui aXvIC«j LaLc Att^pIj JjjljJkl ji!)i <__ *\ 

l*^ . j-jXall «u*aIj oLU» jol (_^>cj - ^ • 

. Ifi'-g pLilwuNl 4 -WaL?- 4j*Jki iJljJklj 03jiJU (!)_J^I jt 1 

(J^L>* ^j -0 — j?**** c£l j&P" ys aJ j^ .^ 1 1 y» o\ j&Jij 

. OkX>-lj ^jLwX 

t y^' J'A* (_j* ^jjSjLiil l C-Jj ^ ^ 

0 ^jl-l y* Aiisixs cjl»-ji ^s- il^it L$j j i!)t y^i. - <JL*p Vl yP- m 

. L'lj - opliSClIj 

JjUJl £« l ASljJi *iljj yz*P jl$P- p.-.o,'i ^ i (!)lSval i!)L-~si-l •^'ji d)l - \ Y 

. ( \ <W\ Maxie,y>) <_jjJUall yP yJl y^- ^ OdjU^' oliK«Jj aAI£JIj isJJl ^ 






L*l5j 1 ji ^ 1 “ij* J5^/l 1 , 5 ^ jt c ojU J-*j Slj ^LilS^ iij>tJl JUuV 

J 

i!)Li ||J lijj . 4^o a»AjH}| O^bjl 4i>cj ^mJ f ^ 5 il^Ul ^j^nT 

LgJj. l)! j»li^fl t)bb j>- fc~*“ j i i_Aj j£ ^1 jJUJi s^. a 

jl l 5 * tS^Ji j*9-t oji . . Ijjj . j>-\ l 1 *s>-Ij 

£~*i ^jdl oL«ljjJl ,J> 4j*Is>- o jytOJ liUi tijJ>ijj . iwiljjJl ^jJu (\ j>.| 

t 5 *^ cj\S ^iJl ( jjj (J-jUzJI < w* . — ■. ; j\ <. 4jjSL«^ t_jL*oV ( j>i 4 l»>-lJl 

. «ijjs»*Jl dUb] ^lll ^jJl 

L 4 JI Vl 4 tyJjJl vi*i*rJl <Aa& {y> LxaS j^>*ll *ji-| JSLU ihSUl ot yj 

I (* i*>gi l j- A t _ s -Jj. “U- - L« 4_**1 p ilLjisu iij_^>*Jl ^Sbi js3 4 jjj j-^ji IJU-p 

. ( m\ Klein) 


4 ^ L^cj t 4Jj^l c 4 *a j* 4 JjU>-J t > .U j“~ iibSCJl 01 


1 —aLIjVI <~-jj*£ u^i 4v*l>- 4«Aj^ l-*Ibo _ 4jjil |4 4 1 1 * J i l‘C JLoJLp _ IjllSGli 

ijbSjl ^ 4iP 42*1*11 4jb£]| lib*- ^ Ijl? Jlj 4jAjll jjJ ,J^J <■ ^L*Jl ^^Lp 
4 ^ (•lj ^'^1 iIk*^ (^1 U-apI^j l LfcijJj 4 l^J ^jVl Li'S! ‘ ijiMl 

Jj_^2jtllj (JvIaJI 11a tj) <uiljjC*ul ( _ s **Jbi jAj 4 IwiljjJl Jjj jA IJla j 
■C^Aj* 4i^>-Ul j! 4_JUall l^j Jivsj ^1 lL-,^1 J$i . . Lot . 4_JbJl 


- ■ ' -i^mJI i)jd ... -I - 

. . 4AiU* {jA *3 jt Jli» J£ j\ i aJL.j OjScJ CrfljJj 

. 'jp j*Jl SaL»-J jj-* JiNl 

“LaUI ijllS^I i_jL£J| IjLfc UaIaIaI 
Jjj 4-a 1*JI iiij><Jl {j* '/. o ■ y jiSl _ LJU- _ L^j jZp yJl 5*Ul 

^ylp_j c 4 aJ ,_jLp jyfl’a jV _ l$Jli _ <u<JuJl ijliS3l JlpIjJ d)|i iiUi ^j . ^Jl*Jl 

1 <Ua3-*J| AjIiSQJ iaL*Jl J UJu C)j£j <l)t (_$ js-t i*J ajL iibSUJ ^ * -.<■»*■ y« 

jJt? y _ l_/L*t jJSo _ tjulilfl aljj yt ybj C Aiill lillj JLpIjS y *£2 Jl iiuvu 

. a j j ... >ll liJydl «LjyJl pi .,iT>JlL| ( jA 

. j .a» 11 cjL>-L^- 1 -uJd jjiu y _ <cj-l oUU! y Iajj*£ _ 

y JL£ . . IJJj t SJlS’j^o SjLjb- *jt SlJ t 4l « .~k; ^kj iJLft l)I y j*p 

il) j£j d)t _ - iSjyll 4 ~a1*J| oIjjjAJI \^ n ,. p j yll J aj jAil djt 

L-JL/Vl j JaLaJMl dL*lwu'i/ ijUkl yiL*llj .XelyU lijj SjjSSv* 

; oJl^ ojLp yL lU ^AiJl kjyl j A,p" > ii<y • u? 

“The manuscript must conform to current standards of English usage 
and style” . 

4aJL*j IaP ■ al“-U ~ JlS SjjJ^lM 4 a 1J <LJli-l «1)T SjL«Jl lilLl (j-* ft* iJ 

ilo-LJl y i_JkS iaJb- dlljj . cJ^ Ai»* yujt jt <■ oljl-i jZ't- d^-Lll 

"Vl ^ <y ^ J ^ 

SjOJl aJLIsS’ J l^u 4-J^s^ ll ^ui illjil at Ml C l^li XiUl ^ 
t iLJLxJl ^kjjJdl ,J o*\jti\ i«kr il_^j j-p 

i Juu LeL, 1 .Lis cLas^JU L# JbJl ^ <^>-Ul ^ppj Mt { Js- 

t oVU«^l ‘iEiS'j t fU^M jy Sk‘Lc \jM il^ll J ^4' 

jLx^lj (■ If^-I y>j punctuations -k^]l oljit oUU^l-Ij 

. £j| . . . v- 1 ^' >1 


1»Ip J : SjjaUI —— .. — I .. — ' — 

jJiU ) 4yjjj*Jl oVUdl y 4./J ./nkdl aJLIxJI 4~JUjl oLjjjJl £-yj 

yJj^a y 4Jlp jid! <uJuJl 4jllS3l <_J_^JL-T ( 4j jb «Jlj A.. lal lj 4-p|J_jll 
<juI^I i*JaJl oyU Jij t Council of Biological Editors yy_^iyJl yjyJJ 
Council of Biological) 1 <LVA y _ iLJUJl ibSCl y _ IIa JJi y 

jpI yJL *Cw^- 4 ^qJLl !1 d-*lj > )i-Lll L jib >i^ ^ ^ ^VA Editors 

LaJLpI ji j j-jdl Ugj_jJU-T L$i« Jjjji (J^ <1>T t aJJ jUd! y cj^Ia- yJl 

. jJJjJl l-l-jl <UUil JpI yll jll»l y Oj^J yllj t I4; <to»LU 

I 1 jy^>j l-Xy- ■ ■ ik"* _ i_jLS3! Ijla ,'y> hiJiA y&j — *>JlJL.| 4^«JL«Ji ijhS3l <j| 
( Jjc»*j Ot jjSv*-J yji jl 4JLo>j Jl>- jj^Ij (. CjI y SJp ijLSvJl SiUJ j^lp y 
■uJLJl 4jlz53l ^^Ip 1 Jjjdl <u jIju ■ ■' L?i j» ^ll oj • lycu Lois' _ ot>«s _ i±o>-lJl 

<*J y o^LjJbo *\yr\ *1 j L»** Llyt Juijj . y*^ ay-y oLJVl y-lo d)l 
y y^j J^J a* Hjyidl 

o^L»*il y jdLill J-p |ji otly •Ujl.Xo ^^Ip ayxJlj 1 *u<JuJl 5jlxSvJl Jypt; 

. I40. 4 jjjj JS j»Uai Liy- LfliuJauj AoJLmJI 

4jSLdl 01 IjA ^yJUJl Li^Jl iiLS y iVL^Ulj JU*>I O^i . . J.ULI Jj 

gSLdl (Jytwj Jy- y>-j <■ Ljjli imljjJl JLioj AulaiJ Jy- oM 

. LLw>~I La 

AjjJjlil A-oUil Ljjm]) 

5jLS3I ^ Lfcyy j^Jl i«L*Jl .LjjJtJl jlyxJl |JLa ^-ylJlj Jjbto 

(Jy iP - fl 11 l ^- V o c 4j yUl Ao>*LJ| AoLLxJl 

iilJl *iply ) 4jyUl JpI yll L>1 . i»JLJ| JLJUJl ijlxS^Jlj _ liBiS _ jLco iv^L^ 

<U»LJl iilxSUJ ijX^eCi y L Js- y»ii yJlj t l^j l^J Oji ( 

• LilS lollj Ljj L»d« ^ 0J L^Jl ‘j^yrj Jl 

l^ilLuolyj SjUll 

®yi y OjSi j Aij 1 olyi SJp y _jt iio»*Jl y JS OjSij 



- — ■ I ■ ■■ ■ 

• ij^ji Jjhij ^-vij iy° 5 y& JS j j5ojj t 5 A?-Ij 

^Ip ^X^>- ^-*13 • L-u^j OjiLdJlj t_ j* {_5‘^-‘- a i (_5^t 

. La>Jl*j ll JLg-Cj V LgJusLo 

<1a>cJ o jA$ J5* O^J <■ (_£ j^J ^JLstfJl oLpI jA 

. g ~m s>aj 


^jA JS 1 4-b jh ojjajJl *-X*j £ (JjJaJl <da^ol jAaJI l) j£j Oi 

jl t oJL>-l j 5Ju>- ^ Oo J& lil ^ C iLol? A>tis^ lii 




- -I 


J^T ^Uuajl ^1 jb ^]jj V_-s>«J . - ■ l^jlfci} <Wj15 oA>-J 0^A5 cJlS* llj 

JS' ,^<KJJ • ^Jj^i J* Oi*^ V*^' ZAs ~J jjr^ • I 'jiJ* 

J^Ljij iZa£j ^«UtAi Jl _ zj> ,_jl Jl-*il <-i*r’~ CS* - “j-k 

, 4aI^>AI ^-3 jJl 




sLpI ja J-Jpl _)Lx>-I u^jj <■ sJill L$x* d)J3 jA I olo^jl ^ J-Jrl ol 

: Ji^ 

. 0^-1 j ,_^ka (Jy* VIj t ^/aII As^stflj il)J o d)t - \ 

. J yJtAj ii Jj>lij ‘ Jjo dr* il) J^o <1^ ^ ^ 

1 Op-1 j Jjti dr° dr 0 bfz ^ tj^k * °- x2ju ‘ j- f ^ ~ ^ 

. Jp-lj JyJlA j 1 -L>-lj J^ljj 

t i-JS - Y 0 ^ Jil _ 5iU _ d^-^j *^nLl il>^ • • 'H - ^ 

d)l» . . J» JJI Ii* J2^a ,J lij U . 1 4fij£* c? J^-dJ 1 1^' ,:) -^ J 

. LgjUJU Jl (>» Cr^iJ ‘ ^ Y ’° a - ^ il^- Ai ^ r ' 

____—■ “n — 


_ jy»\ : i_jly>Jl 

JJUl ot J . y> JS\ ,J SiU| »>i* tj C^Lij 

. S jt jlSl 4A>_Ja* jr" ® 

^ SJL41«.. 1 >g 4ja^«*Jl ^ 0^*1 cJ i _^*^l b j*j* ^j-o , «.• "• .1 — ® 

. CjUJLIj iJ_^ 4 ~J L^Jajj ,j£aj (_yJl jt 
J^Jrl <>- 3 j^j OU <■ <>*il 5 jc^' J*Jrl p-*^J - 1 

oJlA (Jj-k 5 j~Ju (...llali jiLo j_Aj 4 "^Lc Ij^ot Oj^o 4-*jlnil 6 j+*/aQ ' l 

. La fc~i 

i_3 jy*- {y> l _ r ^JLi t y 2 ij ^l tiUjj i iLal^Jl jS- JasM ( 1)1 OlJl l j p us^J 

. UJUJl SjhSUJ ^JUaj V £tJj . . . (_flJj*Jl olj.il jl <. JUiVl jt <. ji-l 

t I 4 I jjdl oLlSUl If"* d)lj ‘ Sj~*aJ J j * j ^"^ (l>j^j d)l 
oLJKj <Llii| jl i-aJLJl oUJLkvall ^ Sjuhla 4PjA**a (J^SaII aJjUbA £-a 

- J^l <Sj>~ i 

L^il L o.flVa JjxLi t ijlLu^Jl 4jJ*l^^/lj 4-j^j^a^/l 4j^J^^/l ^**.a ■■! 1 y*>*J 3 

f ^ 3 4 J y~' ■ Mil a jJbJ ) 1 * g - -« oloJKlI *AjAp f-U>tA ( . aI toxj LafT c L-£j J*4*i cr 11 

4jlfl 4 4*JJi jjA I vi^-LJl iildJ 

CjljJ^i^Jl JS' ^3 Lq~£*^> hX^lj ^ H sL O 4*jlp 

£^>- ^ <Jkj^I - !>li4 _ ^3 ^ 0 lj-^ ^Ualll ‘U-o-LJl 

A^^UJl oLjjjJLSI ^aj>- ^3 iJliajjJl SjJ-J^-^I J^J t <U$o^o I <U^wi-*Jl oUjjjJl 

. 4 JIS«JllajjJl 

J»jlJiJ . . IJJ h CjLj.^1 0^° I j^J 

‘L^oUl oLJlS^I ^ja -j L^-j jJtjJJ i^JLall - 4^jj>cJl ^L>o ul oIjjj-aJI ^-oj>- 
CjL>r Jla 4 /?l lj t ( ^il2J {jA Lllj ^jlll ) i^j>e^Jlj t 4^J.|j (, 

• Dj-^vltil 


. 


Jj, t—ol^Jl jt <^-<-X?bdl jl^st jjiil C* j^i JJLiJVl AP4_*Ul J)l 
j£ 01 l y^~i Alg~- «-i* JiJl aJ^p 0_jSi j . [sjUJl jt ^oiJil ^jip 

<i ^jiJb lJ hj ^dJl JiaS/l v-JjJCSM L$iP J i_jl£!l JjLoj jl^lVl 

A>&v?lj Jdlj&lt L^sP^P^ ^jjLa^-1 ^jP j jjdi 4_L*xJ ^A i_J^_L****ylj 

. ^ < ; ./*>A3 wlil AIjlpj 

i _^-J t J^jIaJI jjitlJl L5* l —>_jUVl ^IJlpxXoiI i_ - ' . £ ■ L_Jl53J j 

. 4_*p^*/?^a J) AjLatj ^UA-I <uLc*l Jp- Ap-jj 1£J_j l aJIhAjI jl^jl 

(JLwou»>l c aJNjlJI oJb*il ^-p l *. 1 *^ aj^aJI l ■ Ua . 

iUutill JiLil'SII jLsj^-Ij AiJUl L*t . ijuljlp«ll_} olijljill 

. iihSU ^yoXnJl ja tiUij i jl^i^ll jd 

apI^jj “jAAJl ,jA_/=■ SiL>-^ * jyvX* ^aSII ^ 

^-ij>- T ) ^y> ij* ) * AikUJl ££j JjjJl cS-iiu <Uii Sj_^,p ^ LfcjCh ‘ C-** 

^^JUJl (_jjJL»^IIj lJjajLo ^iVij ijlsSsJl ^^Lunt {j*j 

CjLUjJlJI ljL?-t j»A»x1mo AiSCij t Aj*l*Jl AikSdJ ^UajM jAj t iwJitdl 

. ^jJLJl JauM>*i ^ ^iApw-j 1*5^ t A-uL-jN 1 

<^£j ^AJl {j* - °Ji* 0* J ^ - f^d 0t frj ■ • I^A 

<Q*j>y> ^ - *jt>- f* o* 0Lr*^-l ^ d^-tj 0t aJp 0^ • ■ IdJj i aJ 

. JU-i £ 3 |j Lr JS\ Uip Cl*t ^>yh tA* t ^ Ojt^ _ U^Jl 
d\ JjUll ^ Nj JS'iUl ,y (j-di 4 ola-^cJl j^h 0^ 

^jJu J> AStjU^i j*~ Iajvu* jJ> a hM '^ jCj - ^ L;jl f-^ 

. l y3L. /li r^\ 

^\ ^slrJl Jw»U“ A ij~» J> 

jlI j_5o ,y ,>5UJ 4 LjawI Jdl J>JI 4 cW 

___*U- 


— - ■ olp jyk : 4jjaJLll ■ - ■■ ■ 1 

^&Jbd M-JLsIl® ^ £5jL2Ji j jt i—• 4 * .*. M ,a.o 

* • *» « 

« &*>£' 4A*-**>» 

Lg-Jjlj cjLJLSHJ ojLiil ^ D^s 4 <Ui5yJ J_y*i AjjJ ii-j*-Lll jt { jfijkij 

l jPj*i\ Jj£jj . |»L*iOU Jjill (Jy* 1 ^ y 9 yllj (J*^ yJyll J (3yll <1> 

! U^s- ">Urj IjjU 


. platitudes oUlidl j 4 clitches iljill ^vall aJ jiSi _ 1 
. circumlocution 051 j]l i_jl^.)llj 4 verbosity j^JA.\ i_)hl»Vl { Js- X^m _ Y 

. obscurity ^ j^JJl -us _ V 
yh -uJLxJl Ajll^ll ^j-3 t (J1.». * aa^I AaS — i 

. |>jLoJJ u .I-il ■Wv’ ^IJ^CCwjI 

. stilited aa 153,I oljL*Jlj pretentious iiUail oLKJl JUjc*-I aJ jSL _ 0 

■ C#* ^ CjIjLjJI AaJ jiSvI _ *\ 

4 ^JL Aj^3 A^IawLaI^j ^JjLdJl jaaII aLjL-I _yJl 1-*^ 

. succinctness y apI^JIj ap^UI £<> 4 conciseness jUoVl j 

JmUaII UjLuVt *Uxu 3 


^^xit jljj| ‘ Iyti js\j 4 ^c,. ,->j! _ L>Jb _ il)jSv[ j-ilAl i_j jJLu'SII 0 J. 

*l_y~l ^a^LII 'i I Lly i—1 >,n a\ I 

jf' 4 -jj 1 a»L ®y (J^ (_^*ts ( yJl aJLJI oIjLJI ^1 j jl < ^j ajo ju> AijlL* 
<11—^1 _ m \ WJ. Lipton ) ( + ) JaIL* I_)^La<L ij j>-\ • yj ‘ ( - ) 

■ ( ^jLJl a!>e 1 I ^ ^AubJl jjuJI _ jj^LaJI AaSvj^oVI aj»a»»JL 1 ajjL>-^II 

- There was no difference in the height of treated and control plants. 

+ The heights of treated and control plants were similar. 



—.. - - lL^JI Jj-iot ■ ■■ - ■ 

- There was no difference in the appearance between X and Y. 

+ The appearance of X and Y was similar. 

- Yields were not different. 

+ Yields were about the same. 

- No differences occurred between plots. 

+ Plants in all plots responded similarly. 

- X are not insensitive to low temperatures. 

+ X are sensitive to low temperatures. 

-1 do not want to belabor this point with more examples. 

+ I think these examples will do. 

jjUall 

Ifci ) We j] c ( ) I UUJ S**- 

- It was found. 

+ I found. 

- It was found to have had. 

+1 had. 

^ jH-l J c fKdl flA^.1 J -bl»' - O^- 

. J^\j UAy - we f U^,l 

c We j 4 I : ‘ f 1 ^- 1 f^ ^ 


i* Ip jy^'- kjM - 

‘ Xs- 'Yl ^Jl ... Our j t Your j i Mine j <. My j t You j 

t ! Jia oU5 _ 4jb5Ul JUp 4—pis- _ Lgi* Xi ^X>^U~j (jL 

L_->ej 4 jU . . oJL $5 p U 5 i ** - *a. .-1 |j| ^p~j . . . . 4^->-LJlj C l—di^llj 

Y Ujllj * C 1 ^Jisai ^ 1 : JS, * ^ *_JlS3l jSi Yl 

: ( Ji_a ^JL! 1-4** ^xJ»x~j otj <■ ^-Jl ... 8 »io«-lJlj * t 8 (jjilj-j 

(Jjlil-I j j-Jj * t 8 uil)j * t 8 4JLo If j 4 ^*iJ ® t 8 <it J-^JJ * 

■ ■ ■ ■ 8 U o* U) 

of j^Xj (—‘.* >0 |JKdl ^ ,* iLSCJI j^7 • / > 1 

f oljLxJl — ol aAp ^ajj c ^ol> u l l^ f C >LaJLi 1 —Hp ( * .^ fcd j*p 

c-*i j_^Jl ol, * i_c^jY . . t ^(-jixJlj oU*pVI jt j^Jl 1 *“^ Li^y 

... Ol (_y !ip i»«ljJiJl ^jLj (Jj..,..ji * (_ j . 'x j lilj 4 8 ^Jj . . . Xazs-\ ^X*^- l^j 
(wibitJ * o50 lilj 1 8 . . . l jXe- oJlS3l IJa Jjiljl Y * o)5>jYj 1 8 jUl 

. ( O 1 j*sXj \ ^^-Llo O^" ) 8 IaP 4-uuljjJl oAa ^jIij 

iibSJl ^9 tiJliJlj JjYl j.-o-t^ jl l (Jl d* «»*»! 4—9 (—j^ p^il 0Li . . bj 

,_j9 i»1^9^ll d)jJ 1 <C^£ oL*J5 JjL £J» jU^Yl (-jJL^J i 4-dJLxJl 

. jjLSidl j—*— 0 JLdjC—ol 

lx a,a CtUlS JfiL j! £\y*aj 

is>-L —0 Js^tl ^jdl oljLJlj oLdA^Jl |>Ij>Ouu1 i_ xf- _ l«jb _ ( _ 

>-ijju L» jAj ) I 4 U j^ai i oIjLp jl oLK; LjJI-Li^I (l)lX»^Li (1)15 lij 
■Jjulj (jjl UU j j£s a 5 J| oljloJlj oLJKJl d)L Up t ( Conciseness 

( ) Aividll i ja jJl ) iJUl oljlUl d)jl5 . 1 j*j\j 

_ jJLJl (*>J i^yYl v^dUl W.J. Lipton ^') 

; ( G Ul jUU.' ex’ ^*"^1 ^oJL^Jl 



larger as compared to 
over a 4-month period 
over a 10-h time period 
in the case of X. 
presently 

fruit size was smaller 
size of X was reduced 
compared to Y 
a greater number 
yield differences were 
not observed 


i I. ■ ^JUJI 

larger than 
over 4 months 
over 10 h 
for X 
now 

fruits were smaller 
X was smaller than Y 

more 

yields were similar 


Ji _ oUK!l S_ ijS-S I o_>L*ll it etuis’ 

. ^L^t l*J cJ^vOxil oL«t» jt 

(jt iIfiis- i»43ll oljUJl tj~S ij 

: M 3li.Nl J 1*S <, jA\» J^-i 

As already stated 

Concerning this matter it may be borne in mind that 
In this connection the statement may be made that 
It is interesting to note that 
It has long been known that 
It may be said that 
Typical results are shown 

With respect to the occurrence of these types, it has been found that 

___V\ - 


_ Xa\& jy*\ : iyiJLil ■ .. ■ —-- 

iiU <UJuil ii>_p»Jl ^ ,j■* I<hli • ■ L*Jij 

oIjLaJI viiij i iJLi>— Jbuj . I >-j+ 0 j jiSlj t &\j t jvajl ®J j-^'. 1 l*jL>,aI>-l 

LaJ _ jS’Jij j . j-txll ioJiiil iijj>«Jl L*jL*»i>-l jt 

^j .at^-II jj-p oj!*aJ| dLA) jj-p 4 J—v®^/l ^ 

. ( Council of Biology Editors jp ) 

5J^Jtll jJ- SJjlail ijwaJl JJj-iU lj+a&A I 


at the present moment (time) 

now 

bright green in color 

bright green 

by means of 

by, with 

conducted inoculation experiments 

inoculated 

on 


contemporaneous in age 

contemporaneous 

created the possibility 

made possible 

due to the fact that 

because 

during the time that 

while 

equally as well 

equally well 

fewer in number 

fewer 

for the reason that 

because, since 

from the standpoint of 

according to 

goes under the name of 

is called 

if conditions are such that 

if 

in all cases 

always 

in order to 

to 

in terms of 

in 

in the event that 

if 

in view of the fact that 

since, because 


VY 



- li^Jt Jj-^1 


<djlail At. .yd ) 

it is often the case that 
it is possible that the cause is 
it is this that 

it would thus appear that 
lenticular in character 
masses are of large size 
of such hardness that 
on the basis of 
oval in shape or oval-shaped 
plants exhibited good growth 
sacrifice (for kill) 
serves the function of being 
subsequent to 
the fish in question 
the tests have not as yet 
the treatment having been per¬ 
formed 

there can be little doubt that this is 
they are both alike 
throughout the entire area 
throughout the whole of the experi¬ 
ment 

two equal halves 

we will always have a miscellany of 
quality in terms of illustrations 
with reference to 


often 

the cause may be 
this 

apparently 
lenticular 
masses are large 
so hard that 
from, by, because 
oval 

plants grew well 

kill 

is 

after 
this fish 

the tests have not 
after treatment 

this probably is 
they are alike 
throughout the area 
throughout the experiment 

halves 

the quality of illustrations will 
alwys vary 
about 


i*lp jja\: ijjjJJl I. II . . ■■ ■ 

_pLj l)I Oji l)L>-l _ 4*15” _ L^j JL>- j o L$ j 5 ”"! o Lois' . . li-A 

was’ j i ‘was seen’ ^ <jjIjI_p t jiJ U \jiS . . !>Ltoi . i_j_^ ilail ( _ s ull 

. o%ljtoiJ iu« ol jSc « ib-N » j\ i # jlj » Ji lLp-LJI jt JLStJ ‘observed 
_ oL~Jl jJL*J I isxoj>JJ 4 jjLs-VI 4JL0 j}\ _ ^ ) AV. J. Lipton (_<;jjj 

j y i <d iiUi ^yLt jl ( jL»til ^ja ^iLJl / { j ^oULl aJLjJl 

^Si ^ <1 )jSj . . liJj 4 *W»>M Lo JS ^ ^jJu 

^1 1 iJlxll ibuMl dUi Lipton • « ^JoLo ojj^aj i£j.A>-Lo 

LgLOju Jl*jj ( • ) LgJLjju ( J-i jJLlU AaJjia cJlS ilj j>*j ^y> iii^p-Li oljLxJl tg.t 

: (*) 

• A loss of vigor was also seen in the plants. 

* The plants also lost vigor. 

• ... recovery was seen in four plants. 

* four plants recovered. 

• As was seen within the X population,... 

* As within population X,... 

• A significant concentration by date interaction was observed. 

* The interaction of concentration by date was significant. 

• Mean height of the plants was equal to that of the control and greater 
than that observed in treatment X. 

* the plants were as tall as those of the control and taller than those in 
treatment X. 

• We observed that damage increased as... 

* Damage increased as... 

• No response was observed in the plants. 

* The plants did not respond. 



— (J*-^ d»»JI liyA —— 

tfijUll ulc- tsijil Jlaj^ iguaj 


u~ ^ — ^'^y a J — U**j« L\j { jfijAi oljU*Jl <JL«jCw»I ^Jlp 

: Ji* ‘ lS^ 1 

The data show beyond question. 

It is obvious. 

There is no doubt. 

( 1** 4JLsbil j ^Jkdl ) «jdL* AdiLr pJlJI dli-iS^ 

t y»UM 4jt_j 04 *iljl gcjllJl O adJl Lfl_j t jSL>- Jjp 

tjjlill ftljjjU Sjja fcjtill 4 j 2 (_u aj 

t ^^^Jl jt i2l)l |»juj t y>-jj cjI oLKJl JUjc«<I |»jp dUi£^ 


It appears 
It is likely 


More or less 


It seems 


It is possible 
It is probable 


c ‘Differences were not observed among...’: J-J y c^IjLp ]yj U \JSj 
|J cLcj-UI Jt jt t J** •** S J^ 

3jb£ oiL^J. J jytfi ill y JjVl (1)1^ (j^ 

: SJkJl *1*^-1 

‘There were no differences among...’ 

y. i_ulS3l yu i iidJ-l y> ^ 

. i*»lj 2jLj&~ ajI U jA y «al3x*l 


4*1? jy\ : Ai yJJ! — i ■ n ■ m ■ —^ ' » '■ " ■■■ 

fj Ifr A^xuult Ctllua flLua[ cuV!i 

i immediate j <■ complete : JJU i oLA^ll oj 

l^L^l }y*ii oU5 i £}[ . . . universal j t sterile j t adequate j 
l jSij . quite adequate _jt 4 very complete : OLS <■. i~-J oliv> 

. adequate for the objective jl 4 nearly complete: 

Ajjlill uiUlVl CiUhiluil 


4j*JL*Jl i_jLa!'S/I tjd>- 

_ P-biJl ^ jrL ja JS’ iiUi i jl ilL-jll L. 

iio*“Ul ijj Ji d _)5o itS - S { Js> 4.1 yatf; j-5LbJl 1 -JJ 4 J _ j>A £)ISU (51 ^ jl 

. viovJi Sii jj ^ o^S^aj jt <. iu** j! jjdj 


.iPljAli A-naLi LjULuJbj 


Jail) <>»jl t_u«li»ll jLjiV! 

^5 y>-\ L» uw>j AjllSdl _ ( J-*aJ| (j^jl Mi md li 4 aL*J| 0 J-pLaJl oj 

J 

jsUJ-l Lm t (_#* djy-Vi U_j * 

JjiaJI j^i • ■ • £jUall ^st t j_5* 

: _ JJL-jJl jt t-y*- 

i3jtj jI jllj 4 4 jj^^ all l jt j 4 -^^ - \ 

• o*j^ c** gSbdlj 4 4 i* 3 xJl 

4 SijLJl oL-ljjdl { jfi I4 ‘UjLdlt ya _ <ULkJ| JJSlaJ-l L_^lSo _ Y 

. £jUall t^T i ^ _ iAsbllj 

oL-ljjJl iJi ^xil A^laJl ^Ia^I il)T — Lk^l — 

iw l l ^jA 4 *Lp ^^2^* La 4 ^^Lyoli ^jxjtll , ^ IvmSo 4 Aj L * m) I 

• J**!' J (t-fc 1 ! 


vv 



■ J_jvl_ 

^ oM J - i-JSLl ^wi - i-ljjJi ^ OJL^JI ^ _ r 

|^" r 3 ^' - ^-^ Jl gM* ufeuj i j^iiL ujui r - c.1^ ^ 

• fuUll J*AJ| ^ L-ijoJi ^ ^l i^i ^ ^ 

U^i I JlSLi'Jlj JjIjJ-i O^^i* Jl SjLi)f| ^jUIi JjOJi _ i 

J> oULJ OJ _ _ JLSJ 4 LgJii gilsJl jo* J^i 

J> J iju- fcl> cJo»-l US iLU* oi JUj U 4 |jy J,j^ j j^j 0 ui 

. oUl 

‘ ^ J-^i gjfciL jup ^ui JjUJi asm ^ fJ ^ _ 0 

. oU iSJfa- xp jt i U-U jJUrii jup gjUali j*ili r a^_ L^ 

Jaiil A aj i rtt uiuilltll JLaalwVl 

C ^ cM 1 **s* JU^,I iKJ| jlip lijji fr lk^Vl ^ ^ 01 

• 0 ^^ ^ 4 ,^«sc«ji ji i ^*yi 

4 Media j <. Data : Jjl* 4 oUK £_. £_J-| J_*i iJu^, J _ \ 
Data ,jSCJj c Data shows Jli *Ai ‘ ( ^ oLiS - 4 £jj .. . Criteria j 
i_s^p - j* oUIS^I dJjo ijjiaj t Media were l ^S3 j <, Media was JUjV j i show 

. criterion j t medium j c datum _ Jljril 

• JOus 'i <c^wjill <u*SsJl cujIS IjI t jjuLsJl oljil ^ ijjill «*.. ■ _ Y 

To each tree, 200 g of fertilizer was added 

! <L)lx)i Zjj^ai\j IgliU^ J-,aWi j 

Each tree received 200 g of fertilizer. 

c anyone Ji« ) indefinite pronouns oiOaJ.1 jJ> ^L.yaJl J^UJ _ T 
4 ^jill liJliJl l yts^ti\ <L>U* iLJL| ^ ( £j! ... someone j c everyone j 

. she /\ he Ji» ,j\ 


VA 




Jajjil iIiljJV uwlltlt ^tiiluVl 

jl y\ jS jJb ^ l$J U. ‘ Connectives Ja^l cjI jit 

: l$di«t jaj ‘ L /*ll 


although 

and 

because 

but 

consequently 

if 

however 

nevertheless 

thence 

thereafter 

therefore 

when 

where 

since 

while 

£Jj jsJlP _ oJlfc 

JajjJl oljaf oI»IJl1z^>I jLii _ 

L^J lp| jA L*i^ (_5^ ^ 


‘ i-JLSCj IaJJj i ^$Lu j 1 while 5 _*JKj _ iaUadl ^ *U _ <tl_<t>- 

while US’ jV til) j ‘ since l*l£j tjU=—t jt t though _$t 1 although: JJt» 

• ( (5^ ) CnijJl jjP tijJjMj jt ^JojC 

£aj . (< jl jv-USl £> 11 jl t " jr-pjilj * jL^>u U-f!^ though j t although Lt 
jl l( * tiU-iS” _ c-ijJL ^^>-Vl ,y> _ (jS k*J Since jl 

. “ jt jbpL » 

AjjxUI f-UxvVt <-uau 


t-Jallill ik) ^ 4\yJu> j j£l j) _ ijiljJl 4jjlUl *Ua>-^/l jl 
ij ■ VlJ' iitiSCll ^ (i}U»)ll |J JLp i] jJoa jj. _ JLJbJl jJ- oVlill J 

ij if* M ti • C-T* ij\ LS^' o* iJbJl J 
<*JJ| Ai>\ji (JjjLli ^^lil t_AXSj| lCj t <UaU| 4 j 1 £]| 

£pAi t 5 ^ f-Ua>-^/l (JAXJ ^1 SjL})Hj j»liil lift ^ L yix 5 oj . ijJL^^I 

: ^jLU l^. ^tilj t 


i£*^ jt-^"Ml jj^J jt jt c <1 p Jjaj jjJb - t 




.Ha.I;.. .ill 


V\ 



' ' ' .. C»*Jl (J_J<^1 ■ 

■ Jpli j*-*»1 j 4j Jj*ill Jajj ^JIp — ^ 

v±«-s- i JajM sLit j oljL*Jl Jmj jj,comma <LL<sUJl *• y» _ T 

l jL*Jl c*sA>- d)l ji L^j jjlj^dl oMli-l 4.1..^Uil 

Jjki-I oLjilj CjIjLaJI Jajj J«i <U-oslill (_0>tj ICo 4 ci jl 

. 4(L/*j (^JJl iuLjm jl jujocx) l*i yrj y* JjV ^^1 

Jbu comma 3Ju»li £*»j y*j <■ £j~iJl j~£ fl*J>l 11* 

(Uu( jl ojLp tjiat ( .. ■ pi b| *)l| 4 JLs<jUU jsl>* (JIaaIaaI ^aj 4 that 

ItLjjl JaJjl that i^JS - Cols’ IS} Ul . cs iAilj (JlAs4 <!)jj L$xp 

^oUilj JlpI jjaJl £* ^ oC|M 1 *Jaj 4lo»UJl £o»j i)lj ,_^ l-f^d ^ l*i *J 

. k}±£y\ uu yu-t 

W11 J (iafill ) J^l 

Ji Lc i I gSlai ^j/uull Jjlfc»*J Ji t _^Jl Jj£-1j AojaJL <jbS3l (jj 5 * - 

^yj, JiCij" 'H ‘ JjSllxJl <J 4-ilj-Vl U^-> • (^*i 

; vljUdJavallj 4 ^^ill Jl* t JaSi J^~* (T^ oUK3l 

. iwi ^yJL Ja jjl Js^l ^UlAp piji - oLKJl .1* J - £ 


A. 




t^UUuJU6jjaiiu>lS/ljUa,l: Sjjilfl uuf^aJi 

ojLJ-$3| jLi>-I i»bJl is dll i£j£- ilL*jJl jt vi»axJl <■ Sl j* Jlp 

_ U*i ‘ (spelling) j, jSfcll Jj t ^>1 ^ S^ilj i^Lil 

a*; ilUjJl ^ j! t a*j ^ aS *lk4 it iJ j*^j, ^2i _ B jb-j 

IOa d^>- ^ JJL-JI jt j-wHj* JOj U^«j . IaaUj^I 

■ ilt-jJl jt <—>-U*» jiU 'J* _ a/Vl Jl) _ iJ_^J,| oliJl 

j&S uijju CiUlSil p±i atlji 

capitaliza- dJJi ot capital letter ^ <->j^j oUlS^JI l yi M toj 
• ct^i ^ op|j_i! j>*i toj { _ s xll oUJKJl jLi>-l jj i tion 

: proper nouns fL^t _ ) 

■ & ■■■ Egypt j ‘ Rome f *>Vl *lwT ^ toj 

• ol_ Y 

Egyp- J t Roman L* t ^ f }UVl *U-T ^ olixd, tu _ t 

. ■ • • tian 

flwVl ^ ils^j iiki^ oUc ^'Vi bU*« 1 ojUid, UI _ uj 

• <_s^ o*J ‘ js^ *-*/*■* t/Jl 




bordeaux mixture 

brazil nut 

brussels sprouts 

bunsen burner 

burley tobacco 

Canada balsam 

china clay 

congo red 

curie 

epsom salt 

frankfurt sausage 

french dressing 

french-fried potatoes 

gothic type 

hessian fly 

india ink 

italic type (ibU LhSCll) 

japan varnish 

joule 

kraft paper 

maginot line 

manila paper 

mason jar 

merino sheep 

newton 

oriental mg 

oxford shoe 

panama hat 

paris green 

pasteurized milk 

persian lamb 

petri dish 

plaster of paris 

Prussian blue 

roentgen 

roman candle 

roman type 

russia leather 

Siamese twins 

swiss cheese 

vaseline 

venturi tube 

victoria (carriage) 

Vienna bread 




t p^pVl *U*»t j^dl oLUJlj 5jiL*Jl ^Um«VI _ V 

c3jM IkLj ^lp LrfLrff LjP* jl IaXp _ t 

: 5 JU 5 I aluNl J US' 4 ^ 

Washington Monument Statue of Liberty 

Aswan High Dam Suez Canal 

High Dam Lake Upper Egypt 

Alexandria City Massachusetts Avenue 

,_jS US' i j~S TjljV ^^IpVI frU^tj Akjjll jj> ioUJl t-U-oj'Vl ( j^Jj _ i_i 

: aJLdl o'b/ULl 


the monument 
city of Alexandria 


the dam 
the avenue 


iS*^ — |*-UJl |**mI jjp 4A*oll jt <_pl*Jl | t _u»Vl ./a j i _ _>■ 

^Uol CJljjjjIl yj oUKJl oji ^jJ“I 4A+0 j! yi| (_£jIp 

US' t jjjS" >jj >ej U-j jjjdl o U .ii a ilj *u^Uil frU.m^/l tJLlV . . IJLjj i 

: iJLJl ili-Vl ^ 

. northern farming govemorates j c Northern Govemorates 
. upper ancient Egypt ^j t Upper Egypt 
‘-*/**i *Lwf ^1 p aJMJU « \j^alitA UJUP _ A 

: LlUl 51i.Vi J US 1 jgS 

■ sj^dll oLVjJl iw»U Washington ijju JU* the Capitol 


. Nile Delta Jjdl kdj < _ s JLc- the Delta 


i - *U«*L Jajjj L yJl _ UiUJl »U*»bU ^ojL| ilU-iS fjLj _ _a 

: Util oVU-l yiLSi ^ 


AT 


Egyptian and Syrian Governments 


Jj^t 


Dokki and Giza Streets 


4 4 jyjIjiJl ^ ,_^Jl AjjUl _ j 

fA-lM - c*»3^ (J 1 ?**" j\ f-Xp-u l$jt j! t jdt _ji cijJl oLj .» _fF* 

: SJldl 5 l**Vl o_po 


apartment 2 
book II 
class I 
form 4 
page 2 
part I 
rule 8 

spring 1994 
volume X 


article 5 
chapter HI 
column 2 
group 7 
paragraph 4 
phase 3 
section 3 
treaty of 1937 
war of 1914 


: pl«yu>I ^ (wdjjjtdl oljji _ i 

oljil iiUJ5 j t j~S i_i ~ ^U^ll f-U.^1 - the **AS taJ 

: iJlslI iliVSIl ^ L5 <■ ^ j^Ml oUUl ^ <Ll5ll «-«jy*dl 

The Hauge The Gambia 

The Netherlands El Salvador 

Las Cruces L’ Esterel 

. the Sudan j <• the Congo : ^ v -lr h H u^J 

J> US' t AAvoS" 0153.1 (*—1 f I s1 ^ ^ 

. the Second Hague Conference 


■ Sj^ill UlSOl : *UjaDI i_jIj^ji — '■ ■' ' ■ - i. 

J 9jb>-j C CjljJjJiJlj C O^L>silj t Vwlb»r.,lgll t\ kjLyKS]l Slit tj-jV villain 

. j~S iJjm Lgi» jjjt tJLj*y . . ^Jl . . . i£_^ll JaJIj * i OljJaJl 

: i—i^-Vl »L->bU isil_^l oljiVl _ o 
: ja J? i-^r-Vl frU—Vl j 4 & ,^Jl particles oljiSlI ,y 
d’, da, de, della, den, du, van, and von. 

: 5JUII ^ US' i j--S i_i jp«j _ 4*jis>-Vl *L-Vl ^ — oljiVl oJLa tjui 

Da Ponte Den Uyl 

Du Pont Van Rensselaer 

Von Braun 

Cardinal^* 1*5 c l ya>*JjjA *_JiJ lit js*v» o js*j IjlJ oljiSII «JL» j 

. da Ponte 

^Vl jS'Jj Uxp j^+p _ i st isf-*Vl plwVl _ oljiVl «JLa taj villas' 

. Stephen van Rensselaer j v Johannes den Uyl: ^ US' v 

a^-jS ai ^1 oljiVl SjjJ^I ^ lf*la^i«.l ^ij ^1 ^Las*-^! p-l—Vl Ut 

«-*-*l laJlS - jt v v_Jj LjJL-i a^j { J>- o^p«j L*5b taJ l$J 

• J-lfll 

.’ oUJaJ.1 »U^t _ *1 

*—’Ijli^flj v oL_»l«4"Ij v o l ..... ijllj v liiLtj^Jlj v oUfcll frU—t 
,>w» a^-jj ai j^ll J^^Jlj j}-\j vJj^wdl oljit f-hsuxb ) • • ■ a^ljljjJlj 

the American Society for Horticultural: ^ l*S t j~S j>*j taj . . ( ^^1 

. Science 


—— tSyd ■ ■ 

• J-jljxA-1 (jlabllj JjjJl *Lw>I _ V 


1 *— (J-Jabil >—i—djJ-Jl >-L n .wa M 4_jj5v!.l oL«-lSdl 
yL-l <_i jy>-j cjljil f-biu-lj _ Uj . . ^Jl ... oL»4l 

: iJUl J US i ^ vj^ _ J_^ ji\j 


Arab Republic of Egypt 
New York State 
British Commonwealth 
the Western Hemisphere 
the Temperate Zone 


Giza Govemorate 
Ontario Province 
Middle East 
the North Pole 
the Orient 


C~~J £-J >jll jt ol^Ml t-is 0J *J>c .1 ^1 oUJLksflil o\ Ml . . Iaa 

: SJEJl ^ U5 1 j~$ UjMj <■ 

north, south, east, west 

northerly, northern, northward 

oriental 

south California 
north-central region 
central Europe 

‘ A*.... l l J j , /lA j j ij j . ..ll — A 

, Iju- Jj^l ‘ < March : ^ tXj ^ ^ 

. ( winter : <Jli« ) j^> 

: i^aJl oLwobllj i iLpMlj c ^ 


-pL_gJlj jUM : JjjiUl ___ 

’Jl . . . oijiJl ^L>,ldij t jLpVIj t v^jUl ^iJb^Vl pU-4 Ll; 

'■ aJLJI <di«Vl ^Js Ld i i_jj 

Middle Ages Labor Day 

Renaissance 


'. ijjUjtXJl pLw'ifl _ \ • 

‘ Plexiglas J> L5 t j~£ trade names ijUdl pUUVI Lu 
i-V'il 4 j_)Lc]| pULVI -Uj oi ^1 SjiUJl pUp/i/I jt Vj t Osmocote j 

■ j* 

.' <UaLJ1 pLwVI _ ^ ^ 

JL. ‘ oL~~iJl pL—T »^U L J5j ^1 jjjS Ijl, 

*^Jj LS" 3 " < -*j**i i-L ^/Jl j*—I Ll . iUillj 1 «~i*aJlj c 1 ilSlxJl 

■ |*-1-C- j^wil ^ Lida jlS" 

IOJ . . ^^J-l ^1 Ji iiL^L ai^ScS jdl ^JLl pLwi ijLj dU js 

■ Pseudomonads US' <. ^ 

^ ‘ 4^ WJl» s-ui ^vi pUp-I ^ auii oujda^ii Li 

. menodontine j 1 aviculoid ^ 

U5 1 Lj\* pU- 15 i-aia»ll ^bj-Vl pU^-T jJS «J^ TjljN dlU? 

. phytopthora blight j 1 fusarium wilt 

• jZ* (5jU-I Jvaill ,J l^aliS' UJLJI t Up-Ml ^ Jbjil 

■ 4p«UJl v^jUJJxviIi _ ^ Y 

1 ^Lpik^lij, ^ijVl olwj; oLJkvol ijS3Li oUKJl Ijlj 
• j±* ts^l J*LJl J ^ijVl oLj; oUlk^* jU jjL, 4 ^ 


AV 


—— ■ d»«Jl — 

• ^ US i j~£ i*jjp*j 4jjU~JI ^1 j>-Vl *U-*t Ijuj dUJS 


Earth 

Sun 

Moon 

Mercury 

Venus 

Mars 

Jupiter 

Saturn 

Uranus 

Neptune 

Pluto 



Ujcp c t t ^j”i\ : tLwt jJw» ‘-ijS'si 

: ^ US i i2iSll oUJKJl Q»-~b j\ i ^'!AS3l 
the moons of Jupiter 
the mother earth 
sunshine . 

: SJUM ( oU-sIt) oLS3l _ \T 

_ , 6. r j\ jl _ ^ ilVjdJ fanaciful appellation US U-Up 

: UUll illuMl ^ US’ t jjjS tas ^UlS (I3J3 jJp (*—I 

Great Society Great Depression 

Third World 


: Personification Jl _ ^ 

t (* sV* jt ‘ U ^iylo *i_rM Aa^I y> 

: ^ US i ^-S iSji ^ dr w ’ U.iUlJ. 1 oUKli 

The Chair called for the next speaker 


AA 


.... llj;U-L < Jl jLi>“I : 4^aI11 l j|j^JI ■——- 

! ijjjJl ob»J-Lwjil _ \ o 

: ^ Lfc? c j~S i_j jp^i «LujJl oUxJJayail IAJ 

Islam, Islamic, Muslem 
Koran, Koranic 
Hijri 

Christianity, Chrtistian 
Catholicism, Protestant 

L«btJLP 4 d^ t io j^-\j i 4-IjJlJlj l 4 iwill v 4 I 4 JMI j~S w_5 ' y>tLi iJLo — 't 

LiJJLp IJLJ c 5^ 5*^1 L* 

. b yCji U jS’i 

t Your Honor : J LS 1 t jjS Jj>. j _ Ott ^JUl _ i^jUJI Lu dUiS 

. Mr. Secretary j <. Mr. Chairman j 

'. jjljjtJlj jJSLi^Ij i ^Jlj t c <uJl* 1| oLijjjJl ^ V 

oljil frl. ’ . tl milj - l^J 5JLJ| oULS3l <uJb3l IjLJ l)I oJLplaJl 

OJA j}'} J\j la.AXP j^'Jl (—iilitJJ i J~S l_jj5>SJ _ _jJl_J j^-\ L-hjjP-J 

• ( ^- | > 1 iJ 
: J/Ml iJS^l- U 

C ^ 1 ,& 7 ■..a 4JLo^>- c 4j|ju f 0*1?- lil ^jS/l ‘Ul£Jl IjLj 

l^j. |*J-tAl]| ob*it jl aI^mLuU (. ^jm. S iLO i jt aj 

^ i*-KJl o*U- lij j\ t colon j JOu jl comma 5JL^»La Jbu o*U- 

. ^0 CmJ 4jIJj 

(J^Al j j-w 5 o*L>- lil ^ijpxj txj ^jMl A^lSCll d)I Ml 


' ' " ■ ■ ■ ■■ 

As'Ap jl t i_c*ju i»!Ap jt i joi y>& j.da.aj JUj o*U- j\ i LgJli iJLojLl 
4la?-^ l$j jS (£y* odA i a - B' . r . l l olo^Ap Jju o^S i ^1 oLlSCU S-Uli i»j |»J j 

. JS\ 5jUpI 

I 4^P4 j^j| ^ ^ 

4~~5jJl I-Lj ,_^Jl CjUL^IJ 4™JU <u,pU- JIpI ji 

. ( mn (> ^ ) ^bsai u* ^3 lJ1aJL>^3l3 JLj i 4«*P^jillj) 

• ( Ci SjJb^Jl ^jjbjJl _ Y * 

<U>nlJlj t 4-™5 jJ| CjULS3| ^y*H Jj ^ ioJ^Jl U-4 

■ J 5 ^* <j 

. (UA£ ) U.S.D.A. ^r\j> .. Capitalization Jl jlpI j* J^Ull y> Jujlj 

AaljVl 

s-LiviN iuU^JI AjlJb ,J> fdJ*z~3 ^1 till: ^ Prefixes JJjNl oli»-!>Ul 
oLap-V ) oUi^Jl cjLL^j ULp-1 j»jl>kZa-j Jij t L^Ip 

ijb-^Ul . . tAioi . UijAC 1 Jut <, ( suffexes iJLjj 

l j*s ‘-phyte’ **-* * ,y>l»- * <>** ‘phyto-’ 5JjVl 

. ilii— • U-^4 (_$! i_uXSiV jjSOj t ® oLJl * 

jhfrVb ^LaUlt CiUbUUt 

aajIaII ^ j gl^~ US' <, 4ur*i/ (_$jp-tj UU^j olip-V il.tp'jll ^Lp il*y*xU 

: ijjjjJl LjjV*blj SJUl 


3^*nil jU>- 1 : 3j^iJLll c-jlyjJI 


iaJjJI JIVjJI 

I2s-!A1I 

JjlyJI i2»bUl 

\ 

uni- 

mono- 

T 

bi- 

di- 

r 

ter- 

tri- 

l 

quad- 

tetra- 

0 

quinq- 

penta- 

■\ 

sex- 

hexa- 

V 

sept- 

hepta- 

A 

oct- 

octo- 


novem- 

nona- 

i- 

deci- 

deca- 

i • ■ 

centi- 

hecta- 

\ ■ • • 

milli- 

kilo- 

C-^soJl 

semi- 

hemi- 

J-31 

multi- 

boly- 

jsa 

omni- 

- 

v aw^all 

dupli- 

- 

oU^-l ii % 4 

- 

tripli- 

O^jt J5l 

- 

hypo- 

jtjSt 

- 

hyper- 

oai 

sub- 

- 

jSt 

super- 

- 

jjLLlo ji jL*j 

- 

iso- 


l^tl^lwt £iuu <Ldj| Ctli&V 

1 t _ s rJl iJj^/l oU>-^Ul aaSU _ ^ L*-j _ jSjlI 

: ( ^A£ Sugden j t ^ ^AY Godman ^ ) l$x« J£ aJuJ£ ^JUl 


Jit. 

tsill 

JJjVlJiOUl 

asexual 

jt 4 OjJj 

a- 

abaxial 

if Vi 

ab- 

adaxial 

•lAl ^ jl 4 

ad- 

amphiteric 


amphi- 

allopolyploid 


allo- 

anaerobic 

t ‘a SJjVl JJL. 

an- 

androecium 

J>X* jl c jS'i 

andro- 

antibiotic 

Jjli* j\ c 

anti- 

apogamy 

‘ O* 

apo- 

autopolyploid 

sLsjJi 

auto- 

binomial, biennial 

l jl t jbil 

bi- 

biology 

sU4 

bio- 

cauliflorous 

oLL>JL aJUp ji 

caul(i)- 

chromoplast 

ojl t olIjftll 

chromo- 

cis-compound (an isomer) 

vJULi ^ 

cis- 

cleistogamy 

A*C3 jt 4 Adi** 

cleisto- 

coenzyme 

—j a5^p ji jt c l *a 

co- 

counteract 

J** jL ^ 

counter- 

cryptophyte 


crypto- 

cytology 

AJi-U aj^p ji 

cyto- 

decomposition 


de- 

disaccharide 

jl 4 {j\SjA jt 4 

di- 

discharge 


dis- 

ectoparasitic 

ijf jl * gjii-ii 

ecto- 

endocarp 

jl i 

endo- 

equimolecular 

jLu 

equi- 

epicarp 

£jl>- jl 4 [}y jt c ^ 

epi- 

eutrophic 

Ja jl 4 

eu- 

exalbuminous 


ex- 




_a jL+J^II jLs>-1 : 4jyJJl _ 

Jlifl 4jL*SU (_£JU1 JjJJ 


extrafloral 

a* J^* ‘ 

extra- 

flavoprotein 

jh*e\ 

flavo- 

gamopetalous 

jl t JUojI 

gam(o)- 

gymnosperm 

J^ X? J 1 

* 

gymno- 

gynoecium 


gyno- 

halophyte 

jf ‘ 

halo- 

hemiparasite 

tjy- jt ‘ <-*** 

hemi- 

heterozygote 


hetero- 

homologous 

JK* 

homo- 

hydrophyte 

►11L iL/7 ji 

hydro- 

hypertonic 

,jW jt 1 jSSt 

hyper- 

hypotonic 

t>ji jl l jl l Jit 

hypo- 

imperfect, impermeable 

not jl 

im- 

inactive, inadequate 

not : jt 

in- 

infraspecific 

C-4 jt i Jit 

infra- 

interspecific 


inter- 

intraspecific 

^yUlj 

intra- 

isogamy 

Jjlk. jl i JSlf 

iso- 

leptotene 

Jj j jl l 

lepto- 

macromolecule 

Jjjle jt 4 jt l 

macro- 

megaspore 

(►»“* & 1 jsf - ' 

mega- 

megaton 

- Y 


mesophyll 

jt 4 .k* j 

meso- 

microspore 

iJLsj- jt i 

micro- 

monocotyledon 

-iya* jt t * J* jt i 

mono- 

morphology 

JSCilL ji jt 4 JSLi 

morph(o)- 

multiucleate 


multi- 

mycology 

otpjkiitj y^tp jj 

myco- 

neoDarwinism 


neo- 

non-electrolyte 

not 

not- 







Jli. 






oligotrophic 

J^' 

oligo- 

orthotropic 

ji t 

ortho- 

pachytene 

jl C liLwi 

pachy- 

palaeobotany 

/►jjj 

palaeo- 

panchromatic 

JASjt 

pan- 

paracasein 

V 

para- 

pentose 


pent(a)- 

perianth 

J* j\ t Jj>- 

peri- 

photosynthesis 

*j^a. Ili ilu<? j j 

photo- 

phycobiont 


phyco- 

phyllotaxy 

tjljjVb ji 

phyll(o)- 

phytochemistry 

oL'UL 

phyto- 

ploypeptide 


poly- 

pseudogamy 

a) 

pseudo- 

rhizome 

jjjrLL ji 

rhiz(o)- 

reactivate 

2 jA 

ie- 

saprophyte 

JUJl 

sapro- 

schizocarp 

H jl l 

schiz(o)- 

sclerenchyma 

jl l 

scler(o)- 

semipermeable 

J_}>* <■ »~A«aJ 

semi- 

subspecies, subacute 

U Jl jl i JL*! jt * 

sub- 

symbiosis 

j\ t U»a 

sym- 

syncarpous 

(jj jl i 

syn- 

tetraploid 

G jt 

tetra- 

trans-compound 

i_JLL| jt 

trans- 

triose 


tri- 

ultrafilter 

J3l» 

ultra- 

unicellular 

3jiU ,1 13jin jl C JL>*IJ 

uni- 

xerophyte 

jl c eil>- 

xero- 




^Uu!>UI 

l$Jl cjL^J oUlSCJl obl^ j>Jl; ^1 ^ suffixes SJlgJl oU^^Ul 
( \ ^\AY Godman ) ^LL> ( JoyiLa c—*. 7 So^f 4 liou» 


Jtu 



changeable 

U CjjJl?- l)15Ca| JLdJ <jL/p j\ j 

-able 

experimental 

-i jt ‘ o' 

-al 

mixer, generator 

J-* 4 U-v*i| 0 JfKt 

-er (-or) 

chromatogram 

l AjaMjA jl 1*4 iLJ i. A»j3j Lwl <J j£j 

-gram 

thermograph 

L-oiT CjtyflJ aJT i— to .ml (j 

-graph 

basic 

J«iU jl t ^ 

-ic 

purify 

La j» 1 ^ C«wJ!)l ^L*i l) 

-ify 

purity 

jl ilU- U^.1 

-ity 

inhibitive 

v — , Liv» jji ►U-A^fl y -ion L |>^ # 

-ive 

ionize 

L® y»l JySi y J^>xj 

-ize 

hydrolysis 

J-* 4 L*-ml 

-lysis 

thermometer 

aJT l«/jj Iwl 0 

-meter 

thermometry 

^Loi! LcJlp L.i^ U-l 0 i 

-metry 

sweetness 

ijy. j j£j 

-ness 

anhydrous 

t#u l y 

-ous 

protophilic 

L« Jj-S a^4j L>j t!) j£j 

-philic 

lyophobic 

La jJ\ ^Jp JUdj L>j j 

-phobic 

spectroscope 

^U) aJI <> i./^ Lft^jil ii) j£j 

-scope 

microscopy 

, wWl a!s>v)LD ill JUjcUmI U-J 0 

-scopy 

hydros tat 

oLw£ll oLi { J& Jajl^ iK ljLoj Lml 0 

-stat 

distillation 

j\ JaaIi xJsj U-J jj5J 

-ation 

pollution 

U~«l OjSvj 

-tion 


■ ■ Jjv»T - - - 

J^" 1 V 1 * jt ?JjT oU>-M ju jj| ^ oUKJl ^Uu 

4> jt ‘ ji «, l«lJb J ) oLKJl v—Jji ^ 

: JJbJl Ml ^ LS 1 


Jli. 

*A~& ^ill ^i*il 


aqueous 

►IUj iLo ji jt fill 

aqua 

panchromatic, chromatography 

OjULj tL^ ji jl 0 jU\ 

chrom 

homogenize 


gen 

dehydrate, anhydrous 

jl frill 

hydr 

hygroscopic, hygrometer 

v^-> jI J4* 

hygro 

amorphous, polymorphism 

3~» jl jSLi 

morph 

photolysis, photohalide 

frj-rfdl 

photo 

pneumatic 

jUJl jt frlj^Jl 

pneumo 

pyrolysis, pyrometer 

o^i5” 5jl J>- 

pyro 

thermostable, thermal 

lj\jy 

therm 


tSy^ <t«U! ^Ai t cjLJKJI f-l>tA ^ tiLi ^ i_JlS3l l)j50 Ujllp 

t-— l - 5 * * ijil^Jl oLJ^U jv^-Wl Jts»-T ^ _^°Vl i«^l j* 

ol>Jlla.^>.ll j*j*"L*-* jj<* "^ 1 *^ UU- j^jfi ULp i ‘U*l*Jl »*-il^» I !«■/»»" <u~JL 
JJjj .Ai f.b>TL^Jl Ac-\jij j*liNl ol VI . . IAa . |JUJi £_jji 

■ <Jl V-^' o* 

U.S.D.A. ) I 4 ! 4iiaf jr*^ ^ plsjt^Jl ^p\ fj 0 1 «/>»i — ^1 j 

. ( lUi 

u^*^' *^19 C5j^yi *4^' 

a^Svj^* yI AiLSiilj s Jbi\ ISoj^I ^ I oUi53l *L>i^a 1 — 


_i: Aj^aUI . . ... 

f ^Jl 4 .«^aJ1 JU-XP 451j3a 3L) o^jtxll (Jj-Ulj *UP 

LwJU Oxford ^ j-oli Tp ^ U JS\ ^j t jLiJl |Ja L$Jl £y>-J\ i ^>Uj 

. ^^SoyiVl yu'L; Webster i cL^gJJ 

i <cbL-J (Jaj jLii'ill ^ Jb^^ll jA o-L>*^Jl ^ o-JjUi/S/I jp*±) 

'■ 

. hemoglobin j <. hemocytometer Ji» ‘ oUK ^ oe j i ae e J/ _ \ 

i hybridize ^ US’ ‘ l^UiJLo j JUiVl 4jl^J ^ ise ize _ Y 
c specialize ji summarization j i summarize j t hybridization j 

. . . . specialization j 

. £j| . . . meter j i liter j i center Ji» i oUK ^ re J»> er J/ _ Y* 

. sulfate j c sulfur ^ L5 ‘ ph f J/ _ t 

i favorable j <. flavor j t color Jt» ‘ oUK ^ our or Ji _ o 

. ^Jl . . . favor j 

i kilogram _> i program J_L. ‘ oLdS ^ amme am Ji . 1 

• • ■ • gram j 

-Up oUifCll «LL$j ^ -U>- jJ -b fj i p j i 1 i_s_j jJ-l LiLa-t j _ V 
occuring j i ( cancellation l j_£Jj ) canceling ^ L*S t L$Jl S-S^-V JsUJJ 

. ( \ ) 

c UU- — oUJKlI <-LULj pI>^a - *uJL«u U Ot i_aJj-o ^^Lpj 

US < u>ej L^j 01 ^ 4>c^i)o (^aJl i_j jJLuu'i/l j»jxL otj 

iy U-Uu UjUKJI al>J,i «U>t£Cj (5-Ul ^UaJL -uU 

ot i_>>ej ,^1 ^>-1 _^il iaili oLiLjj oL.LaVl dili ^ . 3 aiL«i cjL^Ijj 

. aj-Lso ^11 lajilyn US’ Li y>- 

jt i— iljl oUlSvJl *L>c-gJ UJLu ^Uaj iiliA Lot 

Aj>\ ^ 4j |»ljdVl <• <UJ (jJdl |»UaXll jLi>-l iJLo^Jl 

. <ilL«ijJl jt 


--- t y-bJl Jj-v’l - 

tJ <~ib£J oUKJl ^ jU . . 4JL ^JUSL J| Ail^yij 

J> JjjiJl ) oljLJl ‘ iXyVl i,yJU£)[| J l^LP byJU^I 

petrol ^b «-syu Li; t so^dil obM^Jl ^ gasoline ^L ( iuyJl JjjJl ( Ji JW 
c so^xil oLlljll J com ^b Sjlll oU oyu dUJiS . LJlk,^ j 
t a.btJ.1 cjbMjJl y wheat |»—<b ^oJtll i_iyu bdwj l LJlkjy y maize j»-^<bj 

. biUajy ^y com p-*bj 

AjjjaSM CiLKII 

oUKJl Jijy- Ju- diacrtical marks Sj-J.1 Sjy^Jl ob>}bJl ^yV _ \ 

liyJJl d^lyll y 1 *y- C ^jJ^I ^JJI J l^UidLo,! ^Li yJl 

: M Ml J US’ ‘ tsyU'j I 


abaca 

^libl J\ 

angstrom 

/• '•'!• x 1 

cafeteria 

( J-li !5b |*jda* ) \jjp\S 

cliche 

ap Lb 4 _wJlAs* 

coupe 

(( Jjb'.,4-| )) Jjb AjS y |_gl 

critique 

JUb 

denouement 

Jiw £v3 ^1 “bfcjXj 

elite 

oyL^ _jl C *L~>xj 

facade 

i _bl5 ylaw 

habitue 

cjlsbl J^jlp jlj^li 

material 

_jt c lSjU 

naive 

p-SL. ^jl 4 -la..*^i 

portiere 

( i—ib jt Jj>-Jlil ) jX*o 

puree 

ji i jSy *L»s- 

regime 

j^i-l jT i (j*^rj) ***>■ 


j] t 



a la carte 

fbkil y jj J<1 yj 

cafe 

i^fr 2 - 0 1 

canape 

(jvk-b yuun^ ysi 

communique 


creme 


debris 

yiUit jl i ^Uas- 

eclair 

J^—Jl ^ jl> 

entree 

jiUkil jjJa t JyO 

faience 

i—Sy-y i_)y 

litterateur 

i— i ysd.1 i _Jl$3l 

matinee 

«LjLgj 4jjb»- 

naivete 

4>*|JL—u jl c ibl— j 

premiere 


recherche 

jl l jib J)l L ^jIj 

role 

4aJjj jl i jji 

soiree 

5 yLj "dis- jl i Jy 


roue 


/»ll 4*JSJl jU^I : dj^xUl i_j|j^JI I, ■ ■. 

( jp _ )l I oLJKJl ijjj?- oj-dil ij j./i\\ cjL!>U!I jj - Y 
'. iJlxll <dia^ll ^ l*S i LmuLkI L^J^/ _ 


attache 

charge 

cure 

doiia 

entrepot 

expose 

mate 

mere 

outre 

passe 

pate 

pere 

pina 

precis 

resume 

touch6 


liUISil Cibl^j 

- Sj-iS (jjAj - ible’ ^^ill oUJlSGI l y s > JaJLiUl - \ 

0^ tS^ "*■* •■-’Ui^Jl <1)1 US . ‘able’ tiUjj 

'. iJUl <li« "i/1 US' t (jl<ib>o<i jLjto L^J j^Soj <• jj - ^ 

conversible ^-SUJl J>\ ^Jdl passible jjUl jt 1 ^j>lUj>- 

conversable tiujJ-l jJU- passable JjlJdJ Jjli j] t i±UL. 

. ‘yze’ jl i ‘ize’ j] i ‘ise’ j ^J-L. oUKJl y ^ jJlc _ Y 

'. 1*5 y> cjLL^JI cLllsJ s^Jpcll JpI 

j! idKiJl ;jSo ^ jm UJKlI c-JlS lij ‘yze’ _■ Ip 1 o jJ-\ dj£i _ t 

. ( analyze ^ US ) JUail^l 

P^LL l*lp — Apj^pdl a»XA (_5^>-Vl CjUi^Jl __ L-J 

i ize 1 _ s ^j - iJUl <uilill ^ Jp-jj ^Jl tiLLij <. 'wise’ aJU-^ULi 

! ^Ju US <ujUJ |j 




advertise 

excise 

advise 

exercise 

affranchise 

exorcise 

apprise (to inform) 

franchise 

apprize (to appraise) 

improvise 

arise 

incise 

chastise 

merchandise 

circumcise 

misadvise 

comprise 

mortise 

compromise 

premise 

demise 

prise (to force) 

despise 

prize (to value) 

devise 

reprise 

disenfranchise 

revise 

disfranchise 

rise 

disguise 

supervise 

emprise 

surmise 

enfranchise 

surprise 

enterprise 

televise 


JLtljiJlj . ‘sede’ ji «, ‘ceed’ jt i ‘cede’ .Jj^J-b obJKJl (J^a. _ T 

: US' { jA obl^ril lilJbJ oJ^J.1 

. supersede ^ j i ‘sede’ ■_»j jJ~b LS fX Jsu» SsAj UAS -X^-y - 1 

t exceed ^j ‘ ‘ceed’ tij^J-b Jai» oLJS i±j^j ^>-jj - v_j 

. succeed j i proceed j 

US' t ‘cede’ iJj^J-b 4 Pja>J.I «Jla ^ cS> 5 -^l cjUAS^I ^ 5 ^ —=r 

. ~J) . . . secede j 1 precede ^ 


- - - oiuJ^ll jLx?M : ' — 

i ( ed j t ing Ji* ) il j>Cj> Oj» Uj iJ53l cJlS ISJ. - t 

i ( transfer j i bag US' ) Ja-lj ,^SU« j>~ ^ -b-lj <-i j>- U*r~i dlSj 

! Ultxll -di.^1 US 42^^31 isLpI -XX& a jl j£j ^SLJl <jli 


bag, bagging 

corral, corralled 

get, getting 

input, inputting 

red, reddish 

format, formatting 

rob, robbing 

transfer, transferred 


: (Jj U tiiJi ^y> j 

total, totaled 

travel, traveled 

jist ^ iiUl UJK1I CJ & lij ( i (vij ) SiUl SJLplill Jjkiv _ ° 


aia jJL£J Ojrt<aJl 5jS CJlSj t ^Jaio 


: SJbdl ili-Vl J US <. UJKJI 

refer, reference 

prefer, preference 


infer, inference 

jiSltfl Cilj-il 

Ji jaL» h i_jjt i ( jSUi i tjLj <t»JS it a jj&xJl olit t J. ft . » . .. . . . J _ \ 

* tf 

. (aspirated h) ^-oUl 

Ioj jt <. (silent h) h ^IJLI UiS it JJ an jSUJl Slit Ja.«.:..J _ Y 
jkj ^JJl oa_p-j i ‘visual’ ^ US jkj uvJj>- Ijlp c ii j>- 

: SJhJl ili/'Jl ^ US' t ‘one’ ^ US 


an hour 


a historical review 
a hotel 

a human being 
a humble man 
a union 


d-?«Jl 


an honor 
an onion 
an oyser 


. . ( Ja : i^jil jkJ d~j>- ) a HUD directive dllis - 

■ ( ji '■ U-^jil jUj d~s- ) an H.U.D. directive ^S3 j 

(_gtj l-to ^ydl j^-ll. . . . cijLaajI-Ij oL—jll jjaj J-j a jS^s\\ slil _ V 

dJJi jki bj£j Of J l . (b, c, d, g, j, k, p, q, t, u, v, w, y, or z) ^ 

: iJbJl ilioMl US <, consonant sound ^U. IS <J J-\ 
a BLS compilation a GAO limitation 

a CIO finding a PHS project 

^Jl jy>j jJ-i an stal _ i 

dJllS jlai bj£*> i/\ J®jdj <. (a, e, f, h, i, 1, m, n, o, r, s, or x) iJj J-\ jL 

: iJUl ilioVl US' i vowel sound il j>c* oli (_i 
an AEC report an NSC (en) proclamation 

an FCC (ef) rulig an RFC (ahr) loan 

dlls' IS) U ( _ 5 U' jJl <^)lI an jl 1 a jjScxJl olja! JU*iml _ ° 
c ( a 4 (i.... 1 (* ■ ■*> - ) ^jSU jl i ( an 4 > *■ ■ 1.5 i*tdl 

: aJUI Ml ^ US 

an 11-year-old an VIII (eight) classification 

a onetime winner a VI- F (four) category 


a III (third) group 


a 4-h Club 


1-.1 ....•-vU 


-^>waJl jL^-l : ^yJJl 


"As c^Lo-LS^ i_5^3 ** fL>uA aJIxJI A^jLdJi ^*-p jp 

’ L^jUxA ^ Ajjjup v_*jls3l 


ii^lll 

(jyjflll jji It jfi £*i-l p-l) 4™iU 

JSfcll jl JJjjJI 

Afghan 

Afghan(s) 

Afghanistan 

Albanian 

Albanian(s) 

Albania 

Algerian 

Algerian(s) 

Algeria 

Angolan 

Angolan(s) 

Angola 

Argentine 

Argentine(s) 

Argentina 

Australian 

Australian(s) 

Australia 

Austrian 

Austrian(s) 

Austria 

Bahamian 

Bahamian(s) 

Bahamas, The 

Bahraini 

Bahraini(s) 

Bahrain (State of) 

Bangladesh 

Bangladeshi(s) 

Bangladesh 

Barbadian 

Barbadian(s) 

Barbados 

Belgian 

Belgian(s) 

Belgium 

Beninese 

Beninese (singular, plural) 

Benin 

Bermudan 

Bermudan(s) 

Bermuda 

Bolivian 

Bolivian(s) 

Bolivia 

Botswana 

Motswana (singular), Bot¬ 
swana (plural). 

Botswana 

Brazilian 

Brazilian(s) 

Brazil 

Bruneian 

Bruneian(s) 

Brunei 

Bulgarian 

Bulgarian(s) 

Bulgaria 

Burmese 

Burman(s) 

Burma 

Burundi 

Burundian(s) 

Burundi 

Cameroonian 

Cameroonian(s) 

Cameroon 

Canadian 

Canadian(s) 

Canada 

Cape Verdean 

Cape Verdean(s) 

Cape Verde 

Central African 

Central Affican(s) 

Central African Republic 


4 i nU.ll 


_—___________ i^mJi j yd • 

4ah‘l, l jl Uj-tll 


Chadian 

Chilean 

Chinese 

Colombian 

Congolese or Congo 

Costa Rican 

Cuban 

Cypriot 

Danish 

Afar, lssa 

Dominican 

Dominican 

Ecuadorean 

Egyptian 

Salvadoran 

Equatorial Guinean 

Estonian 

Ethiopian 

Falkland Island 

Fijian 

Finnish 

French 

French Guiana 

French Polynesian 

Gabonese 

Gambian 

German 

Ghanaian 

Gibraltar 

Greek 


chadian(s) 

Chilean(s) 

Chinese (singular, plural) 
Colombian(s) 

Congolese (singular, plural) 
Costa Rican(s) 

Cuban(s) 

Cypriot(s) 

Dane(s) 

Afar(s), Issa(s) 
Dominican(s) 
Dominican(s) 
Ecuadorean(s) 

Egyptian(s) 

Salvadoran(s) 

Equatorial Guinean(s) 
Estonian(s) 

Ethiopian(s) 

Falkland Islander(s) 
Fijian(s) 

Finn(s) 

Frenchman (men) 

French Guianese (singular, plural) 
French Polynesian(s) 
Gabonese (singular, plural) 
Gambian(s) 

German(s) 

Ghanaian(s) 

Gibraltarian(s) 

Greek(s) 


Chad 

Chile 

China 

Colombia 

Congo 

Costa Rica 

Cuba 

Cyprus 

Denmark 

Djibouti 

Dominica 

Dominican Republic 

Ecuador 

Egypt 

El Salvador 

Equatorial Guinea 

Estonia 

Ethiopia 

Falkland Islands 

Fiji 

Finland 

France 

French Guiana 
French Polynesia 
Gabon 

Gambia, Republic of The 

Germany 

Ghana 

Gibraltar 

Greece 



- - !jfidl UK!I i_j|y>JI 


JjLoJI 

OK k Jri pj)' 

Greenlandic 

Greenlander(s) 

Grenadian 

Grenadian(s) 

Guatemalan 

Guatemalan(s) 

Guinea 

Guinean(s) 

Guinean 

Guinean(s) 

Guyanese 

Guyanese (singular, plural) 

Haitian 

Haitian(s) 

Honduran 

Honduran(s) 

Hong Kong 

Hungarian 

Hungarian(s) 

Icelandic 

Icelanders) 

Indian 

Indian(s) 

Indonesian 

Indonesian(s) 

Iranian 

Iranian(s) 

Iraqi 

Iraqi(s) 

Irish 

Irishman (men), Irish 

Israeli 

(collective, plural). 
Israeli(s) 

Italian 

Italian(s) 

Ivorain 

Ivorian(s) 

Jamaican 

Jamaican(s) 

Japanese 

Japanese (singular, plural) 

Jordanian 

Jordanian(s) 

Kampuchean 

Kampuchean(s) 

Kenyan 

Kenyan(s) 

Cambodian or Khmer 

Cambodian(s) or Khmer 

Korean 

(singular,plural). 
Korean(s) 

Kuwaiti 

Kuwait(s) 

Lao or Laotian 

Lao or Laotian (singular), 

\ A 

Laotians (plural). 


IStiill jl UjJJI 


Greenland 

Grenada 

Guatemala 

Guinea 

Guinea-Bissau 

Guyana 

Haiti 

Honduras 

Hong Kong 

Hungary 

Iceland 

India 

Indonesia 

Iran 

Iraq 

Ireland 

Israel 

Italy 

Ivory Coast 

Jamaica 

Japan 

Jordan 

Kampuchea 

Kenya 

Khmer Republic 

Korea 

Kuwait 

Laos 



4jUoJI 

jj. If Jp, ^J-l pj) 4_iU 

S3kJ.I 3Jjail 

Latvian 

Latvian(s) 

Latvia 

Lebanese 

Lebanese (singular, plural) 

Lebanon 

Liberian 

Liberian(s) 

Liberia 

Libyan 

Libyan(s) 

Libya 

Liechtenstein 

Liechtensteiners) 

Liechtenstein 

Lithuanian 

Lithuanian(s) 

Lithuania 

Luxembourg 

Luxembourger(s) 

Luxembourg 

Macau 

Macanese (singular, plural). 

Macau 

Malagasy 

Malagasy (singular, plural). 

Madagascar 

Malawian 

Malawian(s) 

Malawi 

Malaysian 

Malaysian(s) 

Malaysia 

Maldivian 

Maldivian(s) 

Maldives 

Malian 

Malian(s) 

Mali 

Maltese 

Maltese (singular, plural) 

Malta 

Mauritanian 

Mauritanian(s) 

Mauritania 

Mauritian 

Mauritian(s) 

Mauritius 

Mexican 

Mexcan(s) 

Mexico 

Monacan or Monegasque 

Monacan(s). Monegasque(s) 

Monaco 

Mongolian 

Mongolian(s) 

Mongolia 

Moroccan 

Moroccan(s) 

Morocco 

Mozambican 

Mozambican(s) 

Mozambique 

Nepalese 

Nepalese (singular, plural) 

Nepal 

Netherlands 

Netherlander(s) 

Netherlands 

Netherlands Antillean 

Netherlands Antillean(s) 

Netherlands Antilles 

New Caledonian 

New Caledonian(s) 

New Caledonia 

New Zealand 

New Zealander(s) 

New Zealand 

Nicaraguan 

Nicaraguan(s) 

Nicaragua 

Niger 

Nigerois (singular, plural) 

Niger 

Nigerian 

Nigerien (s) (singular, plural) 

Nigeria 

Norwegian 

Norwegian(s) 

Norway 


!^*il cjl$3l jLli-l : Aj^JJl i_j|js>J| __ 
^ a ..fit l (jyjSlI 


Omani 

Pakistani 

Panamanian 

Papua New Guinean 

Paraguayan 

Peruvian 

Philippine 

Polish 

Portuguese 

Qatari 

Romanian 

Rwandan 

Sanmarinese 

Saudi Arabian or Saudi 

Senegalese 

Seychelles 

Sieira Leonean 

Singapore 

Solomon Islander 

Somali 

South African 

Spanish 

Sri Lankan 

Sudanese 

Surinamese 

Swazi 

Swedish 

Swiss 

Syrian 

Chinese 


Omani(s) 

Pakistani(s) 

Panamanian(s) 

Papua New Guinean(s) 
Paraguayan(s) 

Peruvian(s) 

Filipino(s) 

Pole(s) 

Portuguese (singular, plural) 
Qatari(s) 

Romanian(s) 

Rwandan(s) 

Sanmarinese (singular, plural) 
Saudi(s) 

Senegalese (singular, plural) 
Seychellois (singular, plural) 
Sierra Leonean(s) 
Singaporean(s) 

Solomon Islander(s) 
Somali (singular, plural) 
South African(s) 
Spaniard(s) 

Sri Lankan(s) 

Sudanese (singular, plural) 
Surinamer(s) 

Swazi (singular, plural) 
Swede(s) 

Swiss (singular, plural) 
Syrian(s) 

Chinese (singular, plural) 


Ukll SJ jJtll 


Oman 

Pakistan 

Panama 

Papua New Guinea 

Paraguay 

Peru 

Philippines 

Poland 

Portugal 

Qatar 

Romania 

Rwanda 

San Marino 

Saudi Arabia 

Senegal 

Seychelles 

Sierra Leone 

Singapore 

Solomon Islands 

Somalia 

South Africa 

Spain 

Sri Lanka 

Sudan 

Surinam 

Swaziland 

Sweden 

Switzerland 

Syria 

Taiwan 



iLsvJl Jjv>t - 


iiyaJI 

(ijwjill us If Jpi jJL| jhJ) 

Aflk:.ll j] iljjdl 

Tanzanian 

Tanzanian(s) 

Tanzania 

Thai 

Thai (singular, plural) 

Thailand 

Togolese 

Togolese (singular, plural) 

Togo 

Trinidadian: Tobagar Trinidadian(s), Tobagan(s) 

Trindad and Tobago 

Tunisian 

Tunisian(s) 

Tunisia 

Turkish 

Turk(s) 

Turkey 

Ugandan 

Ugandan(s) 

Uganda 

Emirian 

Emirian(s) 

United Arab Emirates 

British 

Briton (s), British (coillective 

United Kingdom 


plural) 


American 

American(s) 

United States of America 

Upper Voltan 

Upper Voltan(s) 

Upper Volta 

Uruguayan 

Uruguayan(s) 

Uruguay 

Venezuelan 

Venezuelan(s) 

Venezuela 

Vietnamese 

Vietnamese (singular, plural) 

Vietnam 

Yemeni 

Yeminni (singular, plural) 

Yemen 

Zairian 

Zairian(s) 

Zaire 

Zambian 

Zambian(s) 

Zambia 

Zimbabwean 

Zimbabwean(s) 

Zimbabwe 


tSy^ ®yj • plla^l Jj^aju (jj £»jL| JLpI l5 1p ijJLi, 

jT t L« aJKJ ^1 >ca iiLJ| Jip ajj j^p jju <_vuuLla ^pcjut ^\ t .^JLli 

i_JlS^ll i>-b>- ^ja JlaJ *AS JpI ji _ Jj UJ _ jS’Jj j . Lo ^IU.^1 

: (_rsr* 1 ^' ^ u^l £yrj\ ijl 

1 iijPxZ» ljj>«J O ^^iJt aLa^a^II £-a-^ - ^ 


—■ .. tUjJb 5 _^»il jLjsM : ■■■ 

l L$Jl es <ilj >L ^jiTU> Jj »«j o <_y^ *U**Vl 

: 5JUI oVU-l 


albinos 

armadillos 

avocados 

banjos 

cantos 

cascos 

centos 

didos 

duodecimos 

dynamos 

escudos 

Eskimos 

falsettos 

gauchos 

ghettos 

gringos 

halos 

indigos 

infernos 

juntos 

kimonos 

lassos 

magnetos 

mementos 

merinos 

mestizos 

octavos 

octodecimos 

pianos 

piccolos 

pomelos 

provisos 

quartos 

salvos 

sextodecimos 

sextos 

sircoccos 

solos 

tangelos 

tobaccos 

twos 

tyros 

virtuosos 

zeros 


^ US' ‘ ^J-i J\ l^-uis j**! jjjci IS JA oUdk^l £y£ _ Y 

: M 


ambassadors at large 
brothers-in-law 
commanders in chief 
men-of-war 
presidents - elect 
rights-of-way 


— Jj-iof ■ — -- 

■ (Jj ^1 UlgJl aUISo! tj I.XP _ l 

attorneys general 

i 

chiefs of staff 
consuls general 
postmasters general 
prisoners of war 
secretaries general 

. ^la .x jJl , ioLgJl U15CJ! ii)^Svj L.JUP _ t j 


assistant attorneys general assistant chiefs of staff 

assistant surgeons general deputy chiefs of staff 


^ o Oj£j 


assistant attorneys 
assistant professors 
trade unions 

Bulletins Nos 27 and 28 
(Bulletin No. 27 or 8 


assistant directors 
deputy judges 
vice chairmen 

I «LoLa Ills' 0 LaJUlp 

women students 
men employees 




iU 


_ y>- (_j y- _jl O Jlo i)j£i UwUp - V 

aJUI iltoSfl ^ US' t Oj£> <!)L* i ^y 


comings-in 

listeners-in 

makers-up 


goings-on 

lookers-on 

passers-by 




' dt../i ijLs l Lo _ £ 

: SJlxll iltaVl ^ L5 t L_$io »<*i5v]l ( _ s lc’ t)_j5o 


go-betweens higher-ups 

run-ins tie-ins 

^ 1*5 k LgjlgJ s *-»ji-l ‘ful’ ijjji-L ( _ 5 $x5 - 0 

; ( oiljUll Ja»-^j ) ^vJUl (jJliil 

five bucketfuls of the mixture ( cj\ j> { _ r ^>- ^L» ji* ) 

five buckets full of earth ( f .')h ) 

y 

three cupfuls of flour ( oly> ^JU jU*5 ) 
three cups full of coffee ( ilii) 


l^jlll t oL*iS\ll ,jA"J £*jM 4iuv* i_j ^J> ijjx^a i_Jl£!l Jsyj -li - 1 

: ( 4*15 J51 3jill iijv* jJLj ^-o^M 4juv? ) ^^LiU 


addendum, addenda 
adieu, adieus 
agendum, agenda 
alga, algae 

alumnus, alumni (masc.); alumna, 
alumnae (fem.) 

antenna, entennas (antennae, zoology) 
appendix, appendixes 
aquarium, aquariums 
automaton, automatons 
axis, axes 

bandeau, bandeaux 
basis, bases 
— \\\ 


bateau, bateaux 
beau, beaus 
cactus, cactuses 
calix, calices 

chassis (singular and plural) 
cherub, cherubs 
cicatrix, cicatrices 
Co., Cos. 
coccus, cocci 
consortium, consortia 
corrigendum, corrigenda 
crisis, crises 
criterion, criteria 


curriculum, curriculums 
datum, data 
desideratum, desiderata 
dilettante, dilettanti 
dogma, dogmas 
ellipsis, ellipses 

equilibrium, equilibriums (equilibria, 
scientific) 
erratum, errata 
executrix, executrices 
flambeau, flambeaus 
focus, focuses 
folium, folia 
forum, forums 
formula, formulas 
fungus, fungi 
genius, geniuses 
genus, genera 

gladiolus (singular and plural) 

helix, helices 

hypothesis, hypotheses 

index, indexes (indices, scientific) 

insigne, insignia 

italic, italic 

Kansas City 

lacuna, lacunae 

larva, larvae 

larynx, larynxes 


— — - — 

lens, lenses 
lira, lire 
locus, loci 
madam, mesdames 
Marys 

matrix, matrices 
maximum, maximums 
medium, mediums or media 
memorandum, memorandums 
minimum, minimums 
minutia, minutiae 
monsieur, messieurs 
nucleus, nuclei 
oasis, oases 
octopus, octopuses 
opus, opera 

parenthesis, parentheses 
phenomenon, phenomena 
phylum, phyla 
plateau, plateaus 
podium, podiums 
proces-verbal, proces-verbaux 
radius, radii 
radix, radixes 
referendum, referendums 
sanatorium, sanatoriums 
sanitarium, sanitariu m s 
septum, septa 

-\\Y- 


- -■ ■■ i «ijKil jLs>*l : AjyJJl 


sequela, sequelae 

tableau, tableaus 

seraph, seraphs 

taxi, taxis 

seta, setae 

terminus, termini 

ski, skis 

testatrix, testatrices 

stadium, stadiums 

thesaurus, thesauri 

stimulus, stimuli 

thesis, theses 

stratum, strata 

thorax, thoraxes 

stylus, styluses 

vertebra, vertebras (vertebrae, zoology) 

syllabus, syllabuses 

virtuoso, virtuosos 

symposium, symposia 

vortex, vortexes 

synopsis, synopses 



LoU- yM ^jLwuj jisl jl £f~ji> JLS* 1 j J&J ,jl]| tiilj ^ ^LS”jLl .-jl-a-lU .-d 1 

hIa i_^iSo JLij . l^S’jj ^ aJUMjJI cuLJlSGI ^ jjiill 4.dh>o 

j\ 4 ‘budbreak’ j 4 ‘Whitefly’ Ji- SJb-lj oUJLk^il 

Ji» hyphen S^^aS ils>^ L_$ij t ^«JKS' j\ t ‘fruit set’ Ji« 

Lwl ^1 olj-jdl ^ dJUJlS" SLjJtJl ^Jl^:..,!j . 4 shelf-life’ 

. ‘on per-gram basis’ Ji* 4 (** iS y*>y>j 

4—hyphen Sj«to. ^ <LJlxJl jLpII 

'. iS ^11 oUJLkvall o'i/L*- 

• Modifiers 4 0 < /? ^U ajj^ aiiLoiS' ‘■tip ~ \ 

. ‘ «J_JU (j-Jj 4_-S”jll 4 J j+a jll JJi 0 jwwJl iUJ*£j| _ i 

: i_—sSo 


each split plot ^S3 j 4 split-plot design 


-£*JI JjJ - 

it is winter hardy j t winter-hardy plant 

drench of 5 ml <. a 5-ml drench 

every 12 hr j ta 12-hr cycle 

iJU-s- i ‘well’ l^Jta Jl>- y ^Ll CjU y &jil liDi {jA - >_J 

■ t 'to be’ JjlaSI Jju LaX-P 5 j ...anil ilajjJl lajli Lg-s 

it is a well-known fact 

the qualities of the cultivar are well-known 

Loliijl ^ 1 djlgrlLlj^gll — dU-i^ — oLp a rgal i y - 

; L*S^ t is jU'.j ji ijjap 

two-thirds majority 
two 10-cm pots 
a 4-min exposure 
5-year-old plant 

: JL^NI ISJ.\ *UJSH - 1 

: Jl# t JlojtixAi'JI i*sLiJl bS jll sil»j2Jl 

stem rust control 
red kidney bean 
sweet potato 

( SjJbkl UaUaJl ) UaUaJl ibS" 0^’M ^ 

. Sweetpotato ^ sa^-lj bJ£S 

: Adverbs *-i^lill JU-' - T 

t ‘ly’ JjNl iU£ll lil Sjr^ 1 ' 

___-\U- 


—-ll UKJl jUM : 3jj*JJI i i. ■ 

: * ‘very’ Jj'Vl SJKH cJlS" jl 

freshly harvested tomatoes 
very high frequency 

: Derivitives olSULil _ £ 

la[ Nl SJKJl jJL>- prefix SSaL Slat Jvm! s^waiJl itj-iJl V _ I 

UjJLj - LgJUc^.1 ,ja? lal jl t propoer noun |*JU ^1 J-—I SlaMl oJLa cJlS" 
^eJLkvail ^ ( IS y>Jd ) VOWels iJJl <j j yi-\ ^ y> _ itjJLlI 

■ V*/ 1 

* ■ 

i postharvest j <. semiarid j i nonsignificant j i midwinter j <. preemergent 

. subsoil j <. infrared j 

t anti-irritant j <. pro-Americam j t micro-kjeldahl j <. mid-March 

semi-independent j t pre-ice Age j 

jt-LUaj: iSaUl Sla^l L»JCtP _ cUdiS - _ itj-iJl 

t UJ t I- •Sj* 

i jiS't jl (*^ j! i ‘non-winter-hardy’ j i ‘non-half-life’ 

. ‘ex-vice president’: ^ US' 

t^ta^l Jl l^laixiU j.Jip (jal lal SJaUl SlaVl JOu Stj-lJl >jj liiliS' _ 

y^/l -khU,^ ^ ‘re-strain’ . . ^Ui ‘ ^y-t S*iSL al_,ll ls UlI 

. ‘unionized’ ^ UlSdl th^jV ‘un-ionized’ «^Soj <, ‘restrain’ ^ 


Wo 


J \jd - 

^jr'H W ^-sLJl oliSfl J-*a5 l>Jip it^itJl ^.JL j _ ^ 

■ ( \ *\Ao Amer. Soc. Hort. Sci ^ ) pre-Islamic 
sa_s-lj ■uK L$x« JS oj£z olivJlj f.Lw’Vl ^ jojlp _ o 

• er aJU- J* iLjj; j t S—^S”y> 

c**5o . . 

. makeup j <, layout j t calldown j t holdup 

. maker-up j c layer-out j t caller-down j t holder-up 

‘highlight’Ji* ‘ J,J-\ Ubw J jdl oLKJl ^ j,Jd I _ "1 

ij* ,^1 high light Sjjlia ( ajjlJl ^dl 

side line _j aIjU* i u iL y i)/l J@LlJl ,_yjJ ^1 sideline (inis'j i 

• Ja^-I ur*> t/J' 

4^>i^S l^jlxS (-jU^’iMj jjlaJl ® * <uS y> A»lS JL >-y _ V 

i run-on j c ruin-in : US ‘ l$i it I JL*i*,| ^JJl y/Vl ‘ SJb-lj 

. tie-in j 

. . 'LjlSj t ijSoUJUxyali I ye- ilia'll I j J.^yldlll ^y> Jbjlj 

. ( \\M ) USDA ^-Ijj 

*tuu ( Ji\\ CiLtl£3l (jiuui JjJjiil guxhdJt 

jt l ^r-O^vaJl £-^£>^ll j_ydl 1 oUiSil j-lS 

oUlSDl oJlA ^dl.j <L*Sli Lk-Jj . l^JjbS <Ujji> ^ jt L$jI>«A ^ 

hjL+y\ i j-iJlj t ^*\Ao Amer. Soc. Hort. Sci. ^e- )' I^Jlp oUi>-%> £> 
t ^ *\AV j»l*J liJlill JlUJ.1 {j* lSjjLJ— 1 iJbdl _ L£jj*)}\ jjJL-Jl |»_j1p 

: ( ^ i Council of Biology Editors j 


— i ^b^il ; j^xll aJ£)I jLtf-l : iyiDl 

oULaJI oVU- ^ circa UlSj approximately aJI£) Jj xS : about 

•XhAi about oi — jljl ^ill _ at Ig a«««> t jl jj^Vj c aa«3JiJ| 

. JbJbr^l Jj-Jj twJjiJl 

lJ *£ jjJLaI jt lo !jLp Lgj <_j^ 2 ; ^1 a?-jJlU jjJLaJ ^ : iib ^^aj: accuracy 

I j^saJI i5-ti 4 tUA-l {j* j(^Jll jjJLdJ 4 aJLaA-I ^ 

. precision ^ik^a* ^ US' 

jl ^Ujs-NI ^jS- jyjc .U |»^»IS _jt 4 jijj !_^kc JaaS (IjT : affect 

. ajj^aII aJIA-I 

. afterwards UKj 1$J|ju«.| : afterward 

. agendum Im^uj 4 1 $** J^Udl jl Ujbt ^1 jj^Vl ^/ju: : agenda 

4 J*aS air-condition UIS L$J j»5Ucdl ojjJaJl ^ : air-condition 

. ^IS air conditioning j air conditioner J 5 j 4 aUaS air-conditioned j 

. JaA 3 AUaJlj JaaJI ,_yJU- ,_$* ( aU» ^Jl jt ) AkjJtJl J<1)T 

• algal ^ Ifu AA^ill aamJIj 4 algae l«o ji»j 4 i_JU«k L ^ms : alga 

. alright : all right 

■ dtti *yrj ^ -k>-^j : amino acid 

. Amoeba ^^cA-l t ^ > S 3 j 4 ameba kit l_jSu : amoeba 

between Ulj 4 jiSt jl Si^Ai cju ijjUll jcp |»JiA«iwj : among 

■ JaAl ,jjJ AjjIaII U_jSo UjJ^P 

. anerobic : anaerobic 

4 and ) l^-S ot jSUj ( _^i\ 5JLA-I ot l$i* ^ : and/ or 


~ (_y*ldl - — — 

f ^ ts* o* '■^ V*d ( or j! i and ) jt ( or j 

• *40*^ <_s* jy^i^ 1*£ ‘ 5j_}JU2-^/Ij iwJuJl iUSCJl xs- i-ijJL.Vl lJi*> 

. anaesthesia <_jSoN : anesthesia 

. apices L ^?-j i <L.O i*j i _ s >j: : apex 

Ji jJl y* jS\ i>-ji j i. about Jl» ,^*11 ( _ r iJ : approximately 

■ Wy 1 •jj-J ij 

S 

. U jUtA Jas-^L . SJbs-l j 5a 1S : arcsin 

. now UlSo : at the present time 

. ^1 Lj*I lls’j bacilli L*o y* : bacillus 

. bacterial If* iaiJj.1 iivallj <. bacterium Ui y* : bacteria 

. baseline :base line 

. bases <■ j y* '■ basis 

. jS i_i y*j !jlJV HJb-lj JUS : bermudagrass 

jpl oJlc-j L« j»I j\ c (jjj 5 JjIa«JJ .between 

<uiSGl . SJl?-Ij aIajj- LftjSi Jip — iljiil ( _yl* 1 — (Sj— 

t between 5 and 10 Sli*i <_*iSLi t ^oll 5JMoU and ^* dlliS 

. between 5 to 10 u ^)j 

. biologic l^»lJLi«i*al J^aij : biological 

. Waring Blendor <—cSo <^S3j <• Jp^U- t _y^. '■ blender 

4 aJlp ^ I | ^j>j jap-^1) . pal IaaIiIS - break-up j i breakdown 


-£^»bsdj 1 pl^gJlj oI^xil A^lSJl : 4j^xUl l— j|Ijs^JI N — 

. j*£ ti Ijuj"^ : brassels sprout 

. Buchner funnel : Buchner funnel 

> 

. ZJj>-\j US l$J j5 : budbreak 

. SJb-l j US jS ib-tAj : budline 
. buret (inis' i_jSi : burette 
. sjlp-1 j <JS jS ib-% : bypass 
. &ytjl iy>-j Ja>-tAj : by-product 
. cacti i j jAa : cactus 

. f‘L>cfll : cancellation j t canceling j t canceled 

. can’t j\ can not j t sa>-lj juiS l$J jS ib-^ : cannot 

SJb—Jl Jlw Vl j.a: cantaloupe 

_ dJUi Ijlp UJ _ l^JLx^ J J-j i cucumis melo var . cantalupensis ^ildl ■. 

> 

ijri ^ (JjiJl Jb-tiL . ojjlill £-1jjl melon <c»iS 

. cantalupensis j 4 cantaloupe l jUS 

Ujb Jwsli (-iv’j -Up AaISJI ala ,ja ,jU : carefully 

• JS ^ (Jj£ d)t 4d>cJl >- d'J i L« 

. catalogue UaJ i_^Sj : catalog 

. incited by _j _ U S\ yi^U : caused by 

. &yil Jb-}b : clear-cut 

f 

^-Ap J- vaa; . IajUca Jb-*>lj . Ajjl^ iSjU L^j'V ^S IJUJ : Clorox 


■ . ' 1 " ■ - ' - I ( '£*JU]| iLnJi • — ■ 

5.25 '/■ sodium hypo- _j jl <, chlorine bleach Lgj SJKII oJLa flJLi.x-.l 

. chlorite solution 

. cocci j i a jAj> : coccus 

. L-$ 1 j 5l»^jJb ,jc*K U$jjS - : cold hardiness 

jl j ^ .uLidl jljj^ <—to _j Lp-Ci* bj£j 4 Jj»i :compare 

jl <uLijJl J^valir f.lWl with-; L»-lva» jt 4 ^jja\ 

• b-G'jj 

t j\ ( jj)-vaXj oj_A ^Jpti —*j ; comprise 

. (12 issues comprise the volume : US’ jjSo 

various concentra- _j cj\jS ^ill ^ If-<~L,t>j ,jSUj : concentration 

. varying concentrations _• u ~Jj i tions 

■ l.jTi continuous L4 t «_is _jj Ojj d)L»jJl ^ dJj :continual 

. i_iS jj d)ji - ( 1 ) 1^11 jl - OUjJl (^jS 

. pU^JI : controlling j 4 controlled 

js l ./»' l p. y ,iill l j .a j 4 ilaj-J U • cool-white 

. Cwnjjhil cjLpiil 

. Jl*>y\ m jJl JU- J NJ grlL^ll IJla f U^.I : correlated 

. related iU5 <ujo j>JlPxX-^s cjI jJodl ^ ^lie'll * ,_^L< 2 >-Nl ^ 

il»yJl zyrj J»a-5b : co-worker 

. criteria 4 i ji» ■ criterion 


j[ jjp-j • cross reaction (t—Vl U 4 J*s :cross-react 


_ij.il J-JK1I jLuM : 5 j_jVLJ1 i_J_)*JI- 

^ *J Ij-J t jl JUI j\ tSjkd\ Js -4 : cultivar 

. botanical variety JTlJl 

. curricula c j yu> : curriculum 

many: Ji») many L^jL data Jl ,JUj . datum jAaj <■ ■ data 

. little jl i much -> Jjzh ^ Cr^J ‘ f ew ‘ ( data 

. iWyJl j y^j ib-^j ‘ : dark-field 

^j| js *'\^jiJl ji j ./*>"! ' Jl?bt Arris' i darkroom 

. SJb>-lj UJS U^j. JS O/ : daylight j 4 daylenth 

. sjb-l j iUS IfiJaa-^b : decisionmaking 

. JS ^ ibjJJl *j>-j : deep-seated j 4 deep-rooted 

. desoxy : deoxy 

. UjU^fc Jb-^b : desiccate 

. although UJS 1 $j Jjui^j : despite the fact that 

JlSJ j l$j|S ^UJl iJL* JLiJ (_/!! measure i<JS ^ %Jj c~J : determine 

. ‘measurements determined were...’: 

. ZJb-l j UJS LgJjS ib~!>b : diebak 

. UjU-l ol^Ij bJlJiil ohodl JS jaaAaJLI disc J.«. <a a > ’disk 

US' t sljj^jJl JiL.j U^l>-j 4 UJu*Jl JsU.Jl Ljj Ju^Sj : dissertation 
. 4jLUJl oLIjJlU gj.yrd* J_)bj J*»P (S^ *S _ LJU- — 

. SbjJLil Jb-Mjj 4 J*ij ^1 : doube-cross 


~ 1 " I ■ I - >— - - — 

<ulS3l ^e- LfL^uMj j~S <-ij^j LlJ ^jMl UJKll u\ Jas-^j : Douglas fir 

. aI?U tltll 

^ LoaSci^l li[ Ml 5i>yM : dry weight 

. ‘the dry-weight samples’ : Ji* ‘ yA y\ 

the reduction in’ JUj . because of J JjJiK _ bUL“ _ : due to 

. ‘yield fell due to’ j t ‘yield was due to 

. because Ul£ If. : due to the fact that 

each of’: ^ US' 1 yill 5Jw> JU-b IfJU subject S lil : each 

-U-b IfJls £»^»- i_s y SjUK c^oJiUiU lil Ut . ‘the plants was sprayed 

'. y US c lf*p 

‘Tomato, pepper, and eggplant, each are solanaceous vegetables’ 

. 1 v_-5jS l _y£ lf.UiUi^l jcp jJS Oj» !jlI : Earth 

JpuK |»Jl>cXwj US <. liyjijt jt jit jt ap^Xj |t-»«K ; effect 

. <JviilJLp-l jl ji^ll 

. . ‘either... or’ ^ pU4 £« lz *U4 bj JCp :either... or 
. <uh pUUMl i_J jiM ( £*pM jI ijiil ) < 1 ».ApiJlJlI idijVlll !■ ; ■•• n' a ^ib Jpudl 
^ lid aJLojLI Up (comma) 4 JU>U. or Jvai V j . . Id-* 

. oJLs -1 j aJUp- y either 

. embryos Lft»p-j 1 3 / 0 : embryo 

. sjp-l j UK Jip-^Aj : endpoint 

insure ^s- t_ 2 JbUi j 1 jj^aj jt JdSL jl ^.Ap«x«j : ensure 


• u->- 


_____ ££**d]| iUKJl jUtf-l : Ajjiill ■- " "— 

. envelope : j$i j*-*Nl 1*1 <■ JxiS - : envelop 

. UjUa Jt j_S JjMl UKJl TjuS :Erlenmeyer flask 

JU UJbJii Jg .'i y 1 tiojJ-l £j^J_y> * aaaJ-I <l)t JLi : estimated 
jL*Ull iiL^aJl j! ^Ja jUlI AaISCII US i a?-Ij (j^L* jl Usi? ^Ul 

: JUj jtS ‘ i—JjAJ.I iUaJl ,_Ja tj_iL* 

‘Leaf area was estimated from leaf weight’ 

. equilibria i •> y» : equilibrium 

. j ‘ w ^ o1 o g.*.* JS U-j c ^jJaIS U^j jS . far red 

Jia l*j t jjJbJl oljU^-l (_yU aaL^JI *iA u J.feel 

. l.S.a^ UU?i i—J ia J ^yJl oljUs^-Vl ^ L^lSLi 

L$_5aj t IaJa ►UiVl jl jj»*)ll *a1£JI »Ja : fewer 

t lesser j t less ; oUl^ll £* aa!S3I oAa (!)jliL . more AaIS 

. smaller j <. lower j 

SaLL (^bJl Ui jiuI ju aj j\J- iSjli jv— I : Fiberglas 

. f-U^Jl J> Ja>-% . glass fiber jl fiberglass ys y'M- jy- Jl 

. end U1S Lg* : finalize 

UlSdl ji?- ^Lj . oIaaLsaw Jui suffex aas-N ^ : -fold 

4 aL j*5i Ugi.i J ■, <3 J ;j i a2>-^UI Jj L»jj ( aJU-I o-Ia cjIaa L/jI I sJa ) root 

. 2-fold j t 12-fold Ji* 

i twelvefold jl i twelve-fold Ji* jj-a y aas^UI oJa jyu^j 

i a1j_a* twofold ljya}\ . 2 fold jl i two-fold jl <. 12 fold jl 

■ (Jl (ji^ 1 iy QJ 1 ./ 5 (JS^' £* 



----- -- JjV>f - 

C ‘a 5-fold increase’ ^ j * ^ < JaSi 

. ‘increased 5-fold’ l _ r Jj 

• drri <■ jzy> j JjVl i*iS3l LLj : Fraser fir 

j\ _/■' b.aici^.1 li[ Vl ^ Jtjj, : fresh weight 

. ‘the fresh-weight sample’ : Ji« ‘ jA\ ^ 

. ( from 5 to 8 Ji* ) ^xll J{ SjLiVl jup to f : from 

. ( from 5-8 : Ji. ) ^jdl j JCp to jjJb IkLl 

-lip U^>I.A>*x*J j»op ^>> t L^Ui^l ^jlp : latter j i former 

■ *M-' 0=*.'-' Orr 1 jt Odyt <y >j=rj 

• formulas <. $ju> : formula 

. free of <wO$3v : free from 
. il>jJLJl i: freeze-dry 

£jJl _,U5 ^ja j£] jt x »-|ji ^IS' jjill LJiJl : fmit 

£*Jrl L^Jj . ‘Ten apple fruit were...’ : ^ US' i ju>-I jJl 

: ^ L£ t ^>-lj gjj {y> jiJt jUi SjLiVl xp 

‘Lemon and orange are citrus fruits’ 

. L^J £ Jb-% : fruit set 

jt j~a\ Ajjaj ^ ^cllxsdll li| Vl F Jl Jlxj it jjjt Jl>- jjV : F test 

. ‘F-test results’ JL <. L» 

c fungal ^ Vl ^a iaiiil iL^Jlj i fungi j c sjla :fungus 

. fungous jl 


(*-*l JSdJ c-»liU iisU i-ijj^j i-^&j <■ j~> i-i j**j id£Jl Ijlj : Fusarium 
lil L«t . L f>^\ Id* ^Jl cjLjiwlI ^ Jb-ljJ ,j* Lj>- _jt l ( j~i»- 

i-^Sj LgJli _ fusarium wilt jjUJI Ji* _ tpl* |*-*l ,y *$>£ cu*Jd«id 

. ( iliU *~ijy>*-i 1 Mj i j~S Lj *ds ) iilp <idS its 

|*i*l 1^4 iliUll o^LLl ^«->- iiLLJl SJLplill Jjdajj 

. (jjJl ^yijdJ ^.sldl j*»*Ml {y> Lj^- ( _ s v»jll tw^jiJLl 

. gage ir J ot -lipi‘>L : gauge 

. gelatine i^isSjN : gelatin 

. genera 1 :> yu> : genus 

. SO»-l j ids L^J jS la^^L : germplasm 

(*-*l t*t t gladioluses jt t gladioli j i j/. : gladiolous 

. Gladiolus 

■ glycerol ids ^lJLit^*l J*ai : glycerin 

. iLj-iJl iyrj iip-^Lj <. oUv9 : gram-positive j <. gram-negative 

• t-k 1 p*l : Gram stain 

. ( tpl*^1 Ojill ) grey idS3 I pU^JI :gray 

jt c ipyJl jt c 4 h-aJI ^ s^Ljll SjLl^fl jixp idKII : greater 

cjLalA>*i*L greater <dS djli . lesser idS tg...<To j t ij^di 

. larger j <. more j <. higher oUKlI 

. SJb-l j ids l$J jS Jis-^L : groundwater 

^* l»t 1 1 * 1 *iS U* lx*A>e^iil Ayjt ( 2 jiidSCJl a]o ji, jj>-jj ; half-life 

• (j^-d^ll ( jij i )oj*» jji i_i^j j i half lives £»d-l - t- 4 j*t jt 


* " .... - - I.,, — -i lL»JI ■■ ■ 

flil ja t _ s ull 015 lil Ml oMU-l J kept i<J5u Ja~~J : held 

• J 

/\ t iJjl J t (Uj}\ J 5^>ljjJl Jl sjLi)ll jc^ iJKlI : higher 

a*-L 5 j»l-i>sX^I 0 jISj . lower <l»J 5 l qmS&j i Jjva>cil jl i ^LaJl jl t i_«_jJl 
. larger j <. more j i greater oUK oUj^-.Ij higher 

. horticulturalist US Igj : horticulturist 

. hydrolyses j i jyj ^1 : hydrolysis 

hypothesize y» J^ll J*iJl j <■ hypotheses j i : hypothesis 

. hypothecate ( _ r J j 

-ic o! j*-®' jIIjj • ci-iU.,a,ll J 0b>apx—j 0bi?-M : -ical j i -ic 

‘economic botany’: JlU 4 0U* 0bJU-*i~J ai Lj Mj iLvaill 

#* 

. ‘economical process’ : JjU» 

OjLaj aaI-Tj t b-*—/ 3 f ^ 4^_l^Jl ^»apxZ*~j . imply 

. infer iJ5 


. JlJJl oL~« Jl SjLlMl Xs- caused by iJKl JjJ : incited by 

j.... - .I 1i indexes j t oULaJLl jL-jJIj indices L£*aa-j 4 ■ index 


. j~S o jxj, JjMl <Jl53l Uj : India ink 

0jL3j JU dOi jl 4 ^“ ■ ' ■ " ■'4 jl 4 J-Il-j a* 1S3| ^aiuX—j . infer 

. imply <ui5 oUjlp.l-.Ij 

;jb-lj Ui5 l$jJ : infrared 

. start j! begin i*A5 L$j JaoJi 01 J-^j : initiate 


~.-w-/all jLlP-l : AjyJJl ————^—■—— 

. to ids' If; Jjlju*j : in order to 


. inocula lf **->-j <. j y^> : inoculum 
JS ieJcis^Jil oLJl^JI ^ o^c~s<s>l IfjilsL j*J : in situ 

• J 

. ensure idS oUlJiic^L OjUj . y>$> ( _ s x*j: idS^I : insure 

ioJtix^J.1 oLJKJl ^ tioc-v’I If j£i iliU i_^Si Jm j*J : in vitro 

• J 


oldS^I ^jA LfJ j£i ibU i_jj j>*j i_*iSo J~*j |»J : in vivo 

■ J Ik* 

. we suggest jl t I suggest ojLp If; Jjli-J : it is suggested that 

i ,»j»d-l jl ^ 5jLjJl SjLi^ill jj~>- ; larger 

i greater : oldS3l larger ids' oLlJi»«id OjUl . smaller ids' 

. more j t higher j 

‘ collective noun ^ t _ r ^aiJl Jl 2jLi^l 1 ^p- : less 

less idS oUlJLit^.1 0 jl 2 j . more idS lg...<^j i SiLdlj cJ_^JI Jio 
. smaller j t lower j i lesser j t fewer : oUJlS 31 oUlJLi^h 

j\ t ia-SJl jt t ^ (j/a&Jl Jl s_,Li)|| iJK]l : lesser 

oLolJti*i^L lesser idS cjUlJLi^l OjlSJ . greater ids' Ifvd^p j t ijjjdl 

. smaller j i lower j i fewer j i less: cjUKJI 

Vl ^Jl *uJS3l jj Mj ; 4 jLJjJ| JLij A^»-*y ; -like 

: iJUJl oNU-l ^ 

. shell-like : LS i 11 Lfi^-J ^1 idSJl ( _ s f£ Uju>p _ ^ 


^ YV 


— — 1 (J < — — - - - 

. pleuropneumonia-like \ ^ LS i aLj\p < _ s dl 5JK1I j^SJ UJiie _ Y 

. June-like Ji. <. proper ^1 ^1 iJKJl j jiJ Ujup _ Y 

: l»S i hyphen L Jjz 1$!^ ^1 iU£Jl &yJ- Ujup- _ t 

. half-ape-like 

. i_j j>,j SJlOl TjloV : lima bean 

jt t 5 _j ^11 j\ t (_y® { j t /tS c \ \ 0jLiVl A*iSCll ^»Jb>cXwj \ lower 
ojLqI-V>baa>iI OjUj higher 4 * 15 * c J^.^^ll j! 4 ^»UdII jl 4 4 >-^jlI! 

. smaller j 4 lesser j 4 less j 4 fewer : oLKJl oUUic-b lower 

. order of magnitude s jLp ^-1 : magnitude 

. jjjS’ lj^ (Jj^l iU£ll tjLj :Masonjar 

. matrices l j <■ sju : matrix 

^1 Ut 4 maximal Allis' . : maximum 

. maxima £*i-l 

^LHlJ _)L^>sj aju/3 SjLi^/l 0i>" 4 aI^J| .' measured 

. recorded j 4 determined cjUJKJI ojUIjU^Ij o jU; . ^-Lia 


_ UL>-t _ mediums US’ media 4 sjs* '. medium 

bj Li* . jJJj/Ul J US’ 4 ijy* : microphotograph 

. photomicrograph UJS 

J 

. it S Jl>-jjM 34*15^ 1 midpoint 



t ...| Ul 4 ljufiS minimal ilUiS - . :> yu> ^»l : minimum 


. minima 


. i_Jill y> \ • • • ^ • molal 

. J^UJJ ^ jJLJUU \ • • • ^ OjjJL* _/Jl jm : molar 

. mould 5*1S L$j . J*ij a yu> ^1 : mold 

oj jkj> IaUp j olwb-jJl jl jIjlpMI ^ SiljjJl i jjS i<JS :more 

ol_sLIIj ^jll 4 4jc<w>ei1I cjL* 53! g_gi SiLijJl _jt i ( fewer 4 aJS L j ) 

J_S ol_alJbk^L more i_<JS oLolJUsiJ ojLSj . ( less i_JLS 1 j ) 

. larger j i greater j 4 higher : ^_« 

t iwJLiJl SjIxSGI ^ |»Op j L$JLa 1 ^jCj SjLp : needless to say 

. Uji>oj ojSS olS” l» JS Ol-J-I dsi-jj 4iJdiS 'j 

J?L jl . ‘either... or’ j»lJ^u-l JLc-ly tilljJ ^ y ■ neither... nor 

. or ^J j 4 nor ijS neither £» 

..... LjJj cjL*JS 3| pla ^x — o^wul^d _ Aj^^Ul oAjk ^J. y^v . 1 ! non 
. non Egyptian : Ji* ‘ AiLill oUKJlj proper Jl tLUi ^ 

i-.. m > - few jl 4 many j! 4 several <UiS ^JUa^all IJL^j : number of 

. 3JU-I 


. j~£ yej 1 jljVj 4 i >jld iSjl» UKlI oIa Jltu : nylon 

. oases L$j*a>- j 4 i yu> : oasis 
. c^iji I L Js- aJIjJI ( ) <xj|jU<a£>-Ml : o’clock 

JS - ^ <uj^ ^ ia^-^Li : offshore j 4 offshoot j 4 off-color 

. ilb*- 


• 3JJU11 j j— S3l y US' 4 Ji» jJLil : one-half 


. j*Jl . . . two-thirds j 


one-third : J_i* 


- 


. tjZs’ ujloio J-«Uj Jl jj .u : order of magnitude 

. optimal ^ t optima j i i yu> : optimum 

slow release^ (jpUJl lol c j~S Llj ijUi iSjL : Osmocote 

. controlled-release fertilizer j\ <. fertilizer 

■ over-all ( _ # $j <uUaJl lot i it^-iJl i j>-j <, ^1 ; overall 

*-* j* 'M ■ ^Ul j-U* i-Sjju lit Si j&a peat iUS : peat 

sphagnum jt «, moss peat jt <. peatmoss: Jio < %>[S ^ oli 

. ( sjs-lj US peatmoss 01 -t^-% ) ^Jl . . . reed-sedge peat jt <. peat 

. itj-iJl : peat-lite 

% ^. JU- jt i (ju*j jt t ^»IS sjl>-1 j ids’ : percent 

. Aj*il_*uUi £-0 <uls3l £jA S/jLl 

^ mi £ 

<up Ij-juo JS t-j>- L ^e- iT^-xU j%—LS" SJb-lj i*AS : percentage 

percentage j t percent error OlUi i <UaS L$xS3 j i ZjjSa L.S 

. lt>- percentage error l jSi j <, Ohs*-*^ of error 

. petri plate diiiSj <. j~S o y^> ^t UjV jliL/Uxo lotus' : petri dish 


. phenomena j t i yu> : phenomenon 

iiV.xJLJ JSj t phosphorus jjjL*j^s> l _y*3 US : phosphorous 

jilSo ya Jit AJ jjjL» jiJl _^vaiP 0j& <^SjA L$t ( _ s t 1 

t Ajh&S -ti US t *JlS3l jjjLoI phosphorus 

. phosphorus fertilizer Ji* 


. it yill IgJ SJb-1 j i-US : photocopy 

--W. - 


_______ gA^gjlj 5iulSll jl*X?-l : — ■■' 

^•■.C Ojl£l - J“>^>- ,>• ik&JU : photomicrograph 

. microphotograph UiS 

. phyla j <■ * ju> '■ phylum 

. pipet j.Luk ^.1 (inis' t jSU i : pipette 

synthetic j (^^1*11 Ul t j~S <~i IAj «Ljl£ aSjU : Plexiglas 

. pU*J| Jas-^L . plexiglass j\ <. glass 

. policymaker liJdiSj t, sjl =—1 j U 1 S jS Ja?-!5\j : policymaking 

. SJb-l j UiS I 4 IjS Jap-^ki : postharvest 

. SJb -1 j UiS LjljS Ji^-% : poststorage 

. sjl>-1 j idlS l$jjS : posttreatment 

U y.! jI^Sj SJlSUl I 1 f»l£=4 * : precision 

jy> j i ^ jj>Jl LS'tl IjJ-AiJ _ tilliS _ JUlj t oLSdl 

. accuracy ^ US tki-l 

. before UiSo : prior to 

UJ t Protozoa U-lS j t protozoon 1 3 yu> : protozoa 

. protozoan ^^3 <. Ijjjjjjil lg».vT ^xll <eLJiU |*_wjIS j~S i_Sj 3 tj 

. heat-resistant glassware JU JJj'j ijij/u Iju 3jjU iSjlil : Pyrex 

* 

<cSJj t unique t_aiyall CijSj JLi . . ‘ : quite 

. quite unique UjSoM 

. autoradiograph C-...J 1^11 : radioautograph 

. radii j 1 3 yU : radius 


-—-—-Jjv»t- 

rather 4 interesting eix^l Vui * L^|j^| :rat her 

. interesting 

{j** ^jlzJl : recorded 

u-M ijvJ J^p j i^u, _,i ol-UJl 

(»IA^L S^KJl fUA^-l ijli . ( £Jl . . . ^^dt j t jU^Vlj t Sjl >1 

. measured j 1 determined ^.--i IC'| 

‘ >L *~ a ilr" ■ ■ . UJ t Aj jUll 5*J5dl JuiJ : relatively 

? ijjliil 

li^ ibj £Jl L 4 UJ l U^jjS 1 Jb-^lj : root zone 

. root-zone temperature Ji* t U jl ^1 '-kyZ ; 

• “jr^' Jb-}t; : St Augustinegrass 

‘ ijS^.'^Ul cjl>tdl ^ Lu> _ Sjjlsi 5£jU .1 ^*1 : Saran 

jAj ) Saran Cloth j «, ( Sj&u/jUl ^Slyill ^ ^ y,j ) Saran Wrap Ji. 

* ^ ^ ^»\>gXuJ 

. SJf-lj 5 aK l$J jS ib-^j : seedcoat 

• i—iwajV - Ulp - LjjM s iivaS’ i*lS3| i_^ip : separate 

. sera j <. : seram 

. itj-lJl L$J SJb-lj 5^15" l^i jS Jb-% : shadecloth 

. <t» jJLll U^xj V jb^K : shelf Ufe 

. itjJJl l$J SJb-l j iuK I 4 JjS' Jb-^lj : sidedressing 

i*sl-sA>-^!l i_Jlji-lj ^jJbuj L» ^JJavill |«la>cixol j^ai t—: significant 

. major J t distinctive j\ 1 important l j*s _ }tio - h Jab 


5^**11 jL^-l : 4 jjaU1 » ■■■■■ 1 ■ " — "" "■ “ ■ 

c ^ jt jI*jVI ^ ,_jJl SjLl^/l ^^Kll .smaller 

: oLJLSUl smaller <■■»!? cjUj^lU uj!2j ■ larger 4_«K Lg-KUj 

. lower j t lesser j <, lessj <. fewer 

) cowpea UK L^Jlp JU *< <. ( Ujlll ) 5J>-lj <uK ; southempea 
SjLiVl j~>- J jSu> southempea UK j t ( yS >-* y** UjV sop-Ij 

. LjDl & ( 0LJ>l £>jJ ) XljSttl Jl 

. Sl»yJl l^J s.b-1 j UK : stepwise 

jJUJ jUxJil y» Student OV ‘ yS oy>*j Uj : Student’s t test 

. W.S. Gossett cijifNl 

. plastic foam Jl y» £yl - yS <-» y** tJU - ajjL^ SSjUI ^1 : Styrofoam 
. oLK {y> IfclbUj prefix UljVl &b-!>Ul «Ju ^ & j-A y^ '■ sub 

. after UK L$j Jjli-j : subsequent to 
. sulphur yA Mju JUU : sulfur 

. syllabi j <■ a yv> : syllabus 

Oii £*»‘ jrr’ •-*,yy ^ UK3I U-J : Tobasco pepper 

• url^j i 

. tap water ijjlU t !Jb-l j UK l^J jS : taproot 

. taxa j i i j/la : taxon 
. end UKj Jjlx-j : terminate 

w y > 

£*?jlMj t restrictive clause l*x>v> iL>- ^JUL ( _ S ~J y>^> : that 
. iUoli iU^-l ^ L^JLj Up that UK comma iJUsls 

. which UK ^iJlUiwilj liJLIi d jU 
-\YT_ 



■' ■' — 1 — 

^JU^M l _ s f» . . IiJj ‘ <jj[d i»>U> Jic iJi^Jl a jn> Sxj jJ : thermos 

• j* 

^Ijl>cZvuLj OjLSj <i~a_ol5t a»-jj <-)j /•>•»-'1 ^>jLoj SJL»j ; thesis 

. dissertation US 

U£ i o(_5-Ul SjLi^S - C ^^>15' 4 aA ^]1 ajja . this 

. ‘this interaction’ j t ‘this increase’ ^y 

. ‘virus titer’ ^y US' t j-S'ydl SjLiMl : titer 

> 

. towards i*K I41 : toward 

. tryptophane o—J : tryptophan 

. itjjJi Lajl»j JLp- jj Mj c aJuLoj t 0 t —Ji • t tast 

. a»-l j US I4J jS : turfgrass 

Ujj, ^.- ,K U^j jS : turnover-number 

L5 <. l*Ju ^yJl US3\ Jfi _ til* _ UyS l^JLflirtl prefix SJjt U')! : ultra 

. ultrasound j <■ ultraviolet ,y 

. non affected ^ : unaffected 

•y u yJi iyjj *U^Jl . U shape ^Ml L^j <. iU> : U-shaped 

- Ckt ^ 1 <J ‘ uap 

. use aUJlSo Jjli-j : utilize 
Ml variety US . cultivar l$> Sd> ^dSc~Z : variety 

. o'Ul Jl s -> Li >' 


.vertebrae c zyu> ■ vertebra 


, ... I i^*11 5_*_L5lll jL&M : ijjiill - 

jj.Kli bd£ Uj . ( en dash) en ^J>y : vesicular-arbuscular 

. b\y* ^ L-#>jS’j *U- til <Sj^u 

;jb-lj l$J jS iaa-% : wastwater 

;jls-Ij US I 4 J jS : wavelength 

whether US l$i« ^Jb fJbd~J : whether or not 

1 non restrictive Uuaj jt iL->- A^iJ L#r -j ■ which 

nonrestrictive Jl JUj ^ y >-1 U 4 comma aL^U Lgl~s Lib j 

. that aUS fUb.i-.lj UjIa . L$J fJbj" jJl clause 

. SJb-l j US LgJ jS Jap-^b : weekday 

. sjb-i J US jS : wildhfe 

. zjb-lj US Lgj jS : winterhardiness 

j\ /\ Ujyj J> b.Jb ^.1 lij Vj '&jS (U j .OliJS : winter hardy 

. ‘winter-hardy plant’: ^ US’ ‘ jA\ lA 

. ^ySS a*J^ 1I f Jbei—jV . jU 1j-j ajjI^ a»!}W j»—«l . Xerox 

■ J Uj£j _ Jxill L.t . X-ray photograph J JjJlS' L^l^i-I JA. : X ray 

. oVU-1 ^ a«ju> ^ja a!» jJlJl 3j>-j daa-^j . X-ray 1 « _ aa^aII 






UJUIaiiOj n-i jill iljj) s fcjilfl JljaJI 


i Punctuations yi\ oljit olaUJxi^l oLij i«k)l iiJJl Sbl y> olio: ^ 

^LJl LgJlIjieX^ul jMJ l \f-J jAA • l^~" O.—rfUll jLlsMj 

Oljil JLoJtluui Oj£> (lit I—JfeJJ ■ jJS«xU jl IjjA] li-lv* ki«P*Jl 

(*Xe- i AU~^ ljJiJIj t LJU- JlSLJl oU^Vl ^la L.JLC t ijjjj^ai\ .SjOjM ^ j*—ijill 
j*-sjill oljil |*IO>ciu»l {j* jliS')ll OB . . kill! ^ja j^PjJljj . ^ 

O* iJ - 0^*1 LS^ <u Mb lM J-** - 

olpb CjIo-^1 ^3 ^jA *■—— Otp-'iM 

. jl ^. : 1<.>- ^3 aJ-a^l 4pl**/a 

fC 3 L^a|OpOU*il OjM J |%~*3^lJl OjI c .dl: >gjtt », ri l tf . l l lOA cljl^JJ 

t ^ ^A i U.S.D.A. j «.1 "WA Concil of Biology Editors ^ _c- ) 

j»U^£^l Jtplji killi pldt £j*jj i ( HAo Amer. Soc. Hort. Sci. j 

f 

. pL«j ^1 lillj 4val>-j c i-^nJl ixlil iljtsll j»-ijXll CjI jil !jA*A 

jt ijb - otiJl Id-* ^ - 4-1-P i—...ai i_Jl£Jl 1 fr*...<ij (1)1 t__^*cj aJtplill j[ 

i 4jjJ ,_j^ll ^ja JjJj d)|j i ^^tjsSivaJl opI^ ill lSjI^II j»J> jXll oljil JlpL*J 

^I^XaVI dlL ^ (3la t 1^-3 ( j^a^-a-pV 4*1>- o-ul^ll JjLj 

. l^il>- J-As’SJl {y> ols - 

Alualii! 


. iJl>- sa^-lj iiLj. _ UjIj .. l^JLi <ols Comma (.) 5jjJLiVl iUplill j 


; iJlxJl oNU-l J 4JLs<»UJl j 

o' ..- S t jl t lIjIjUJI j\ i ^UKJl _ 4JaLj*»j <JlJLu till!i - \ 

: Jifl i I—&LuJl t_3 J- (JjUI aJsM 4*. o ..rtTa t ji?| ji elj^-l 4 j“Aj jJo j _ JaJ-I 

US'j . ‘tomato, pepper, or eggplant’ j i ‘tomato, pepper, and eggplant’ 
i and <Lo_lS^ aJu/sIaJI — l*sLi L o^b- JLp — 4j^j - ■ (j^- 4 j-® 

. 4.1a.....ll cjIjLjJI jt oUKSl jJ- 1 j^Jl or j\ 

: JjL> 4.la>....11 J*^LJl J J-s^ljAJl (_sja-^ll 4 JLWI l j-°j 

- a, b, and c. 

- neither snow, rain, nor heat. 

- 2 days, 3 hours, and 4 minutes. 

^Jl IS Jl ii>laa-Vl J-aJ semicolon ii? yd\ iL^lill j 

'if I jju 4_b ^aj.1 aJLs< 9 Lo3t ^l>ta*J>>ul . 4J—L O^vsL (Jp l^Lj^ 4 
. <LpJ l5lJt?-l L$-a*j jJ <1)1j l _ s >- i iL^LJJ ik—jJ 

iiajJ-1 ^Jl ( or jt ) and kSS <3l JI _ fUll \±* J - 5jLi)fl j^j 
^jill and <uJSU iLJj cl»~J J-* ^y-^Jl J jc*~^ I t^J^I 

. L^jjJla- jJL j plk-Vl ^j 4 idilS Jaj j $ j~-Vl iiij4-l Ji l^W>j 

aJL/jIaJI J i ik—Jl J—lAJl J j^'Vl JJ iL^UJl £-Jj V~^J 

IjlA J 4 jcJlI oJLpUJI Jp culJ> Aii LS"Jl J^-lAJl J JaJjJl 

J ) SjJaLill j ^yJ djULfll i-Xe- - i1)jaH l>AA (j 4 jl*Jl 1 —I JlAa- - 6lJl 
and LJS JJ j y> LJb- Jtsl—Jl olJVl <■ J <■ ( ^ jJl iU>LH 

j.1 t 4k^ Cjl5't fl yj> i lialOa-'Sfl J Si^~\ J--J ( Or J ) 

■ J 6 

2.. .^ll oLja.1 JsAi JkiJ U^-“ ^I^MI Oj5L- UAiP ui 

_____— \YA- 


_CjIjaI : 4 jjmUI i__i|^>JI « ■■ — ....... 

ias~'j\j ) £ci\ . . . ii) j t i) jl i ^Jl . . . b) j t, a) t y aL~J—U 

( _b>-lJ baft L£*L Up Ol 

aJLJLJI oljjSCo ya o_jSU ( JS lJ. 2 .«.i jiS"Vl oVlJ-l 

. Igj L/»L>- Uij 1_S^" "_/** ,_$* 

c therefore : Ji») conjunctive adverbs Jaj^il j <—ihuJl oUIS - J-^iJ _ Y 
t however j i still j i consequently j i nevertheless j i morever j t thus j 
on the j i in fact : ) iJlidMl c^ljUJl ji (£Jl . . . accordingly j 

4 Jiii\ lk*ilj Jix IgjM ‘ ( «JJ . . . in turn j l contrary 

. £jJ >jil l) ~a> J_p- lSSjSj Jl e-(_5jUll 

t and : Ji* s a-UIj a_«JKj l *.4 * 0* ^ ^ (j-jiUp- J—_ Y* 

. nor j c or j 4 neither j 4 either j c but j 

t although j t if : Ji« ) ikjlj aJISo Lu _ 5 JLSr—« SJjl a!*j>- _ £ 

. Up _ ( ^ll ... because j 4 while j 4 where j 4 when j 4 since j 

1 j^s US 4 Aji (S*^L> 1 f\y^^ aU-^- A^i ./ ja 1 _ 0 

Beset by the enemy, they retreated 

£lj . . . consequently j 4 therefore j 4 however Ji. 0UJ1S JwaiJ _ 1 

1 ^9 US' 4 aJU^-I ^ L^Jla Up 

‘It is considered, however, that...’ 

7 ^ ■ ;a:\ U jy*~i jj 4 ^aJLkII jJUll a!,,/ih UjUu'yi iJLjJ AjbSJl t jS 3 J 

: ^Ul jpxJI Jp 

‘However, it is considered that...’ 

-\n- 




~~ ' .. I . - 

iL^ ilJj p5 4 &jiL, iL^LL iULl IjtA ( _ j J j J| yuJl J, US' 

ULLJl ‘tLJj-l ^1^:1 Jj 4 iUtfli; <£-SiUl oUiS3l tsJb-L 5JbJL»- 

• . 4 ij-d'i 

‘...; consequently, it is concluded ... 5 

: (JWl jsoJl j_ylp l$J iJhJl 4 UjL| txi ^ 4 <LjU JjVl iUJM j 53j 

‘Consequently, it is concluded...’. 

( nondefining j\ 4 nonrestrictive ) b!bJkl jJ> JJL-I .Lit j jjl-l _ V 

jji 

OjU^Uji S L o j^LpJ .1 j^e> $ 4JU^I 4*aj 

4-jjtJ.I iojJUil oulS li j Lf JlStiL!j . a^ujUj1 ^JUJU t c**-* ^..^1.^1 

<1)1 wL>-j li^j ‘ L^JjJu iLJ^I \yi> . . nonrestrictive 4 restrictive jl>J 
.Ja ^ 4 restrictive 1 !) j£j UjUil jli aJlp j^Sj jl Ua j-jCj 

. Ij w aIU-I 

: y US iS j* iU?- (_$ yP-^ - A 

‘It is ..., not ....’ 

‘the greater..., the less....’ 

‘In June, 30 plants were treated....’ 

: US 4 SJlzu ^Ujt ^ 

‘In 1944, 2 experiments....’ 

; US 4 UjjI Jjjj (^1 - «J^S3| il.lp'Jl ^ • 

. 617,241 J 4 36,784 

y.Nl ^JCL^I lil - aJLS ,j~Jj - £fy - ' ' 

. y jjjj 4i-ll U_^Uil Aaj 


_Ljj'UU'^Ij jdI oljjf : | — 

iLjJa]l oL-LaMl t ijd «jr^' oL-LaMl £-s^jj - ^ 

. semicolon <5bda& 

lit t oLuLa'yi ^ - I4IJ t _ r J_> - i«!Ap ^ 

P-_Js!—1 jU lilj c Ajj^ 3 .I aJL^A-I Jy> - IjjiJ - (J^“"d ^ L r > r a ' -' 

. <d (JjLJI ,_jLp <*1*4-1 - (j^-Xiiil jjp - (^Ul 

jJ <1)L? t/;- - oL.La'yi VM' cM £fy cflj 

y*. .*i‘~\ \ i»^P JL>o 41*4"^ Lo-lXP — *_j4"l (_j® ^-*i^ (J^ 41 

■ (_J* 1*£ 4 Sjlfljl 

“Freedom is an inherent right,” he insisted. 

JLw *U-J ttjr^ t r , '-r i ^ 1 'M <_M ^ , '^ 1 £fyj 

U5 id j~*as pjJ£ 

He wrote, “now or never”. 

■ US’ t ijij 1 ^ (^l *°? jll iSj^ l5* - W 

Mr. Chairman, I will reply this question later. 

: US’ it y^A <Lv?Uj ilvslAll Jxi-J 

No, sir; I do not recall. 

: 'j US' t of the j of cjUIS j-jLp ^ i—Mijll ^1 jt L y>^\ «_*2J ^ > i 

- Chairman, Publication Committee. 

- President, Cornell University. 

March 15, J-"* t ( _ s So_ r »'SK j>UscHj ^ijljdl ijli£ -Up |>jJl l y^j - \° 
i ^joJLidl jJSjJl ^ <^pLjI ■/> Aa Jaj <Lh^] ^Uaxli |j> 4 1982 



" ~ ■ — '■ — — . ... Lf JUI kt-xJl J \y^ ' I ■ ■ - — 

fUdl) C*-Jj . ‘U$o J -o'Jl CjLjjjJl ^ LSjJ^yi j>UaJl ^Lll ^bjj 

j ypij tl5 March 1982 :ljL£» ^ ^Ldl ob ^jd^l 

. 15 March, 1982 jT t 15/3/1982 

. L5 i oUJKJl ^j-o &&<dS t_ad>- ^1 p aJVjJU 

Then we had much; now, nothing 

i..a.j3j ^ydlj <. ‘Lvo.fc'sM ^ AjjLudl cddS3l ^ja dJL. j jl*j _ IV 

; ^ c Lo Lwl 

Small, necrotic, gray spots. 

U j _ Inc. j t Ph.D. j i Sr. j <. Jr. oljUa^-Vl ( J-i - 1A 

; 1 o ^ t cjpU>- bl — 

Henry Smith, Jr., Chairman 
Washington, DC, universities 
Motorola, Inc., factory 
Brown, A. H., Jr. 

: ^ t iLJM i_iv*J ( ji\ ciiUISJl j*»j \ *1 

Dr. Green, the physiologist, suggested... 

Mr. Smith, not Mr. Black, was elected... 

; SjUl CJ*il li-l ( j» (_jS L<C-o - . l*i* 

Nl object <d jaJla J*i Jwaii j\ l verb <Ua jp subject JpU Jvdl - ' 

j! jJLiJl Uu . 1^1 us* 

jl SUU Ji£ Ot j&h noun phrases oLdl 

. jdlspli V 


. -i... I, . LgjUl J&faLtflj • ydl : Aj i^JJl l—— — - ■ -I..- „— 

oj. <uK ^ j»p\.»/2“A ^*L»>• — £ 

.^Ijil Ji ^L^LAll 

^1 4JL/?Lill ja|jL>cJL>il ^AS' ijj jl jSf olilj \X3 ojW23 aJ jl Jj*j _ 0 

• ^ l/ u-Ld' 

! ij -*'' 0 • \ ( Jjjj »- M ~\ 

‘The respiratory quoitent RQ is...’ 

L^iajjj _ 4j (Jjjulll — aIaX—Ju! oL-til _ V 

. nor ji t but J\ t or j\ t and : Ji* t i^Uil Jaj^il StaL 

> 

jb-Ajo uWO l^lillSsj _ lULK ^j>3 L^j -LlnPtU LojO _ ^lll Aju _ A 

. 1 t3*T. -. a 

. May, 1994 .j-Jj i May 1994 i_^£j * i-Jl j j*2Lll ^ _ *\ 

4 

t 2489 <~^SL> t Jil jl j»lijl i*jjl (j* 0 0 jSii jjl il^p'ill j»lijl l j t J _ 1 ■ 

. 2,489 

Jl 5jLi)/l jlip ^Jl superscripts iiJJl ji\ j\ ._s j J-l ^ U 

■ 4 JJddl 

Data are besed on October production. a b 

i J3l ^5j y>j t ( zone improvement plan SjLe jL^-l) ZIP Jl JJ _ 1Y 

• J 1 L$AOr^ jJjb L* jt t !Jb*di,l obMJl J ,_gjljjl 

Ithaca, N. Y. 14853 

U. S. A. 

• J 1a£ i <ux»jl t-jJ-l jl oJ~Jlj jv^uljll J jLJVl (j-j _ ^ 


23rd of July 1952 


250 B.c. 


Labor Day 1974 
22 September 1942 


(_g*JLJl 


Spring 1993 


: ^ L5" t i&U- iJjjk iL^UJl i^j ^oVU _ 1 i 

‘Smith, 1988 found...’ 

‘Smith, 1988, found...’ 

‘It is believed, that flowers...’ 

• ‘ < '^r' dr 0 JSCilV jll i3V dUi 

Loij" 

‘Smith (1988) found...’ 

Jj-gJ Igj'j/ t ^ _ fjb! _ that id5 jt US’ 

ojLJl OU liJj ‘ 4 J ji i j£j}\ ^ 5jj|_ Lxfti _ 

i Jj US' i_^x5o aJLLJI 

‘It is believed that flowers...’ 

-Xpljill l yc- i_ilxitj i is^UUl IaJ^IjJ <*JJl ^ ilv’Ull ^iJL^L^'yj 

i_s* jiSl ,j»j . ^ iLoliJl IgXdiLa CJL- ^1 

I*-* 1 cjUj^II jt ^ 4 . L JLu jj-j aJL^LaJIj f-Ux^Vl iliJl IJLa 

(j* _?■* J-4 <■ 2U»ll jjj 

: Vs. 

' u ■ j \ • ■ i o • ^jjVl l y* cjL dj^lj LoljjJl i*../v .A" ® 

. * dilJjUJ jXj ^1^>- _jJLS^ 

^ (Jlxll j>«dl ( _y^ c ' (gx^Lv 9 ojIp) 4JU^-1 oJl* 

c. ^ • ■ j t O' '. c jjV I J-^>-....."J I objXu^a 4 j^1j L^ljJiJl i*-*» ■*>“ * 

. ® (l)|jliU Llj>- jLl> \ 0 • j 




AIs^SIaSI ALdliil 

: DbJt cjVU-I Semicolon itjidl ilvsliJl 

j\ t oLiS ^ 0 Jii ) cIjIJL^-VI {y> SA 2 *» ^JLJLu CjUjSvo J^aaI - ^ 
it^idl ^JU^loll . SjjIp o^L^li L^JL*-lJb a»-jj ( J»4>- ®L*iT _jl t oIjLp 

j/l o jSJlI JJ A ?-jj or _!l jt and_II J-a tilljSJ ) L^a» o JJ Jbu 

4j Jls-jj jl jl i oJb>-l_j <uJLJ ^y> iAjaJ-I 0 ( iAjIAs^ jll aJLJLu 

ojL^li ^jLp _ iL.Ul ^ _ JL>-I j liiJL?- ^yiJj i[ ‘ <cl>-b o^lvsli 

. it yCjt iLUl <AjU j£L* £y*>- J^ai.1 4 iJL>-b 

. (.. ate- i_s_j4 jjL»1« J^jj- «L*iI J^/gdl _ Y 

i therefore j i however j 4 thus : Ji* t i_ik>Jl oLdS - JJ _ V 

lj JLc- _ ‘ £}\ . . . consequently j c nevertheless j 

1 iJkxJl iJJ JJ iLJLl *1^11 _ LjjJ _ Jjti. . “...; therefore,...” iJUl 
. ioU- 4Ju^>U 5jJUii Lg_JLj C 'J| (..alaull <uJlSo SJbJ>- iJu^p- ^Juj 

capj Ijj jl ^1 j3 jfl JUj _ diijJ _ it^iill iL^>Lill y _ t 

. (illjj Sjj jvill 

. <U5lS ^ iL«U J-«4>- Jv 5 ^! itjidl aJU^UJI L*J _ 0 

JIjAaII Aj£US! Aiouaj Llail ^iyalill 

_p«JI ^ylp _ o^U-l kJJn?w» _ Apostrophe (’) LJL*Jl iL^UJl j»jbkx»j 

: JUI 

• ^1*^1 oVlil-l — S (JjP*J Xf-yZA — ULxJl “(JL/slill j»ApxX«J — ^ 

4 plant’s : J_JU s S Lr1 zj)l ^1 ja^l ^ LJjll jUJ _ 1 

Aziz’s j i Marx’s j t each other’s j t someone’s j 1 one’s j c Bailey’s j 


. . i -1—i — - 

<• men’s : ‘ s o ^ jj| ^JL| *L-T ^ IS1 il jU.u 

. women’s j <. data’s j t deer’s j 

t B s . (J-l» i ^ja j| (j^aJM allapN_s»- 

<■ (He uses too many too’s) : Jia ‘ oUKJl «, £jl . . . AA’s 

. ABC’s j i Btu’sjL. t oljU^-Nlj c 1920’s Jia f l5jVlj 

: 3Jldl oNU-l J s 3 p j~° _^p U->dl aJUdIoJI |>JLpx 1 mJ _ Y 

. Jones i jjlo t s l? ^Uj e-Lo-a^/l 4 Jxlll d)LJ — f 

l cuttings < 3 1 (jxJl ^a ^lll d)CJ _ i_> 

. scientists’ j 

i don’t j i can’t Jia t oljLyax>-Vl ilU- LLJl iLpliJl _ T 

I»jlp i_j>hj j <. -uJUJl ib53l i_ijjjdJl oJLa t has’t j i he’s j 

. ^ydbdl j^S\ JCp l$Jl aJ^JLSI 

: iJUl oMULl ^ ajjJLJI aJLpUJI _ £ 

t 7’s j t 7S _ ^—ia _ t i-l^«9 S j|j_pbU <— - t 

. £*JL.| s j (jj SJb*- iiL~a ^_yrj ^Jp . 1980’s 1980s j 

_ i 0j_v2i>tA A-dS' jj—a ji i— ( _ s -1 p aJN.aU _ i_J 

. Ass ’n j Assn. _ ^Lia 

hers j c it’s j its _ S&> - «^-xSCi t yLwUJ aJUJ.1 oMU- ^ _ _=r 

. £jj . . . their’s ( _ r Jj t theirs j <. her’s 

. phytoalexins sap ‘ PAs Ji. ‘ soLKJl c^NU- ^ 

‘ A »■ ■ /»■ jja^Jl ^l*As*l»al *AiP £»d-l S Nj Aj_jUI iLpliJl - 0 

j^LaJI I_ilJpuj'ill ) SD Jia i ijill ^ .1 

. i^ill Jia SD Lcl J I SD’s _jt SDs b£> ^ * ( V-LaJI 


-it.**ydl Cjlyt: ij ^jtlil t__—JI y*<l\ _ 

jy«jJl jl C) prime Jl LajLd JjJuS' (’) ijJUJl -du^Lill jy>uM _ "t 

C 4-jlSCJl SJMl) ji yj |*J jl jjL l 0 AjjJbJl (_5 y>-'i I 

t Nile Delta jjia ^ aI Lil^i^-I e-Lo^Ml ^ AjjJLJt 4 JL/ 9 IAJI _ V 

«L*-uil <■ Labor Union jjia t Jijjjtil oLl^Ml jt oLJkdl j ^ j\ 

United j t United States boundries J l^s j j>u l _ s f ^; ydl oL^-jll j! JjjJl 

. Nations Development Fund 


leaf discs ‘ l ^s Lo^ a UJUl 4 _L/>LiJl L^sca cjIav^JI £*^-M _ A 

5 day j t ( stems diameter ( _ r Jj ) stem diameter j i ( leaves discs ^,-Jj ) 

. ( 5 days periods l _ r J j ) periods 


t (iljjVl iXs- ‘number of leaves’ _ 'C^J- - ■■ ySCIj 

‘number of fruits’ dUJS, c tfj^l ^ y*; yJl ‘leaf number’ j 

j\ (tij y* ‘-r’^Liall yxU jlS ISJ MJ i £JI . . . ‘fruit number’ j 

• C-vJjril l ^L-p“ ya aiyjJl 

Ml iotUrXM^ J-*J |*J yJlj - 4~SLLLl 5£LkM I 41 M jmju > jlS yjl JjMyill ye _ ^ 

: - LiiT ej_^Jil j^ljill £a 'jp jIjCjM La .ijjj*- ^y 

^ jl s j^Ij syllable L. ye jjScS ydl f-U^Ml _ 1 

: u:* ^ s jtJ ijip iiv»U oLii y4 ( sibilant j-j* «_iy ) ylv» 

. Marx’s j t Keats’s j t Jones’s j <. Wells’s 


Jt ^ 3 u&J ‘ (JaiJ ^Jaca y> jiSl ye j j&j yj| p-U^Ml _ <_j 

jt a '^ urfi** 1 p-La^aMl iil!i ye t ksj 4 jjJ_p iiv»ls LgJj 1 « l A. 

■ t 4-^JJ,l S |t_i AjyLp <cU«li L^Jj i_SLyaj * e i_*y»tj Q j -» 

f° r J ‘ Bernice s j 1 Hosrace’s U5 a Berlioz’ j t Praoxiteles’ ■ ■■:< ■ 
^1 • Douglas service j 1 for old times’ sake j t goodness’ sake 


li-s*JI J \yA - ■■. ■ .. . 

il)li . . s J_pu tjj ioK -uLTj ( ce jl s ) <->j>*j ^Yl ,^1 

for acquain-J 1*5 i a-S^UII Jaii aj JxJl aJU>La)I i»L5>l ■. euphony jjU-.'l 

. tance’ sake 

^_>t^l Sj_^v*Jl Jj. aj^WI aL^UII iiL5>lj ^J-l pU-«^I a5JJ,| oj£j >- 

a* Cos ) Cos’ t princes’ j * men’s J US' ‘ l Jy ^\ dU; cJlS Lt £*>JJ 
. . > princesses j & hostesses j t ( Companies 

■ & 

(*-**Yl J - <^iUiSC]| i_jJI Jl (’s) Jl i_»Uaj USjll pU^YI aJU- J _ \ • 

: J U5 t 4JJI p^I JI-^Sjl 

attorneys general’s appointments 
senior professors’ meeting 

^y> iL-Uu jjp-'Jl J./3'. H -U AjjSai A*lS3l Jl AjjJuJl aJUsIa)| dUiu _ \ ) 

: J U5 t pU-YI 

Brown and Nelson’s (1984) reports 

J US $ AdXJJ a1ax*~* aj Jc* J/al jA ^Jl ^ a1ax—*1I pU->->»YI 

Brown’s (1963), Paul and Smith’s (1972), and Thompson’s (1988) 
findings... 

aMji' outM 

: aJUJI oYU-I J (:) colon OliJ_^l CjI^mJI 

jt L Jii ~ ®jdU> — LflA--~jY (_jl AjJUdl J?UJl jjA A C-y*s*J> J A*jli jvjJaJ — \ 

■ Jpr 

. aLJlJI oLjUSYI '.a*I _ Y 

_-_UA- 


—I. olj : ^rJJ| i Jl^>JI- ' -. 

oVU-l tbiio-L ) IftjJLp jl5 U proportions j ratios i_—ill olJ jSia J-s^aI _ T 

( aJljU .1 )o JlJl ^Si-cZ. _j ii-p- ■ -kJlsdJ J ZsJlzhcjh A-L*i djLvS" lf-i JUj ^Jl 

i 1 part to 3 parts I J jxS 1 : 3 Ji* ) dilutions oUi^dl j 

^jl> aJIs- o. ( 1 part in 4 parts j 
iljlll a]s jJtJl J^ Jl jj-lkjtJl JJbitZ^I Jl SjLiVl . (jCL-jitj 

^ A...JI CjJo lil *J| j>JisxX—j'y Sj-s-Vl <l)tj Up t i Jl olijC» J-PaJ ( / ) 

JaA 5 Jj 2 -J l ^ 


$ If! aJI" aJU>- a—J i j I a^s-v 9 J aJL*>- aLIS” aLip- JvaAJ _ £ 

o jj> a? 11 oJfj jLk—it!Jl ol<1 aa*II c jjp—JLIdT ^ |... 1...i 

. iii jp* Jl ^jjUp J - LJU- _ I jiS 


‘Ladies and Gemtlemen:’ : J US’ i L^dl Jbu _ o 

‘To whom it may concern:’ 


. 5:15 p.m. : Ji« t aaJoJI j apUL cJJ l iU _ 1 


oUuLp JJj i±o>«Jl IfJ JiJ ^Jl ajjjJJI -U^ £>-IJI J - V 
ujL^U <!)l^iU SSj 4 23:242-250 ( Ji« 4 

. subtitle ^ yi!l 


ji jjjil j&\ Jp-ta oLajLu» jlaj 
4 a . / a,«, il l <L#^P JUu jl 4 


^>-^1 ^jill £jl>* 


■uM 

AjaiU) 


: aJUI jlpI jill period Ak&Jl |»Iji>*Io.I 

et al. j i i.e. j i e.g. J^° * 1 la ii? * jL^as^-l jup aL»j*.II jj _ \ 

J.L>cU j»Jp (.pjj ^ tJl OljLpX>-Ml oVl>- jJ liUJl? aLlaJI y _ Y 
. ( pages j i page ^ J£J ) p. j i ed. j t Fig. Ji. * ^LdNl Jl Ifi aJaIJI 



"" . ■■■ — I — 

c/ l5^ ■ “jaaJI Wf (^1 SjjJl^-l jjjjbjJl SjLfi aLai!! Ji _ V 
. (paragraph side heads) L^'li s jui\ J_,t y. Vy~ J&u ^1 ^L-Jl 

^jiJl £jl>- ^>y <daj»Jl iD^s . . ji J>-li o^jLtC iUJLl elgil Xs- _ £ 

■ aIa^-I (_j-aj 1*p aI St .-j Q.. —J AojjL»il kilij cJlfT lil 

y A lag . i l d)ii a1ai*^a a1 _^>- ^yy a« j\A\ odfC^j ISI L*I _ o 

• jr^ 1 cM 

es* Aa^Ip ,J>-li aLaJI ^>y liJJ.iS’ _ 1 

f-j^-1 (j- 0 Idjb _ *>L/st - aLa'.'I ( jSo j*J olj i oU^La'yij 

. ^ ■■ *ij( t 

l Wash, jjio i oUasUxil jl oLVjJl p-L«^»t oljUaisM jl*j AiiiJl y _ V 
l)_jSCi (A*p- ■ (_£Jb_pJl t y* «1)IS" li) ^-y>y^i 

. WA ^LaJI Jlill y |t^i1 j\^ac>~\ 

. ( AojJtll y ) AjjAp AjalJl Jj - A 

i <Jl£-i^Mj JjlJbM ^jjUp AjI$j y - jt - AlaSiil ^’y A3 _ ^ 

Jjaj (315 ol^Vl . . U_^p_j . AjjjAJI Aj JbMj" (^JJl jilladl ^Js- iiUi 

Atl^j t ^ ^Li5 * 11 y >tJ Ub- asL**JI lAjj t aIsaJI ^aj ^ap , J| IajI*^ 

. JjlAiLl ( jJjlAp 

: aJIi)1 cjVU-I y AkJdl 

t M.S. ^j MS jZ^yr 111 <-X&i ‘ ^IjU^I £• _ \ 

( |>jhJl yjc>£ . . j*/r» ■ Ph. D. y~^j PhD oIjj^aJI <—aSo_> 

_ JjLJi «UVI LAi - Cjc^iJ ■ uSj^>' f 1 ^ 1 A* M - Sc - J! 

. MSc Jl 

contraction ^-y- j^\ jl abbreviations oljLva^-Vl £-* aLaJI \ 

_ — - 


--|*-iydl oljil: Sy*llI i i .... i .. . — .. 

._jI jloM t- oUK! ( 0I AaiSdJ SjjLJl 0_jSvXJ CjI jUa£>-l ) 

: 5JhJl iliVSIl ^ US' t capital ^~S 

. ( Mg j i C Ji* ) <■ g j i mm j i diam : _ I 

i ( Reporter jUa^-l) Reptr j i ( concentration jUa^-l ) concn : y-j _ o 
22 nd j t ( experimental jl ■/?..: ->-1 ) exptl j t ( cultivars jLvaia-l ) cvs j 

. ( twenty second jUar^l ) 

Expt. j i ( cultivar _>l_ya^-l ) cv. Ji» t oNL>- ^ SJaiJl ypy ,jS3 j 

Xs- capital UISJl oJu> Jj'Vl «J J-\ jl Jaa-^ ‘ experiment jL^-l ) 

. ( Expt. 3^1- y&> - jLIj ct~a- ‘ UjUai^-l 

l jjjU*Jl jJUb c-jlS lil *yj Jjl-lA-l oJLaj'l y cLll-iS <daiJl _ V 

. y daiJl i j>-j < _dL:“ oljUaia'li cj 5 ^Cj 

t ( _ s Lp Jj~Jl 4*SlS (_jS Ji; Jju dsubJl ^y— £ 

dLl dSj tA qjIaII villtl ^A IgljlJb OjIS dUa- 4 j ! ^^i dli JllJl f-UdjjLj 

. y JJaiJl J j>-j i-.JLla£ oljL^a-L jjiJl 

_ capital letters S^-S oj^a- y d_>Sll _ oljL^a-Vl ^ ikSxll _ o 

S_ t ( ARE j i UAE j <■ USA J_i* ) Jjj_ll *1_ 

ol^JLlj i ( UNESCO j i WHO JJU ) iJjJl » ( USDA Ji* ) 

oLSjllj ( IRRI j t AVRDC Ji. ) dJjjJl UiaJl jlaUIIj c ( ASHS JJU ) 

. ( RNA j * DNA J!U ) 

,2ji_jU*Jlj ^ Uw « J l Ja*o_j jlS U ^jUxJl JL*j daAiJl y'i _ "t 

Lgj Ijli jA\ ,jj jUJI ^j i paragraph titles ol yu ill ^ jLe- t ( UJU-l 

IXj j*j ( <lla5j Ljdjj t ( Jaa- jl ) aJjU jj^acj oljidl 

. j_jll (JUiiVl jji daAj.ll Jju 6 jj5\*A Sjilitii 


■ ■ - II-.. i ^yfcUII ——— 

o- ^rfJJJ^l 4^ J l*Ul ‘daa'dl _ Y 

JLp jsU- jJ> SJaaJJ ^IjlpxIoiMI IJlaj 1 83. 253. 249 J LS ‘ ohftl 
: jjb US _ ^ _ (jjLJl jjijJl i_^So jl i 4 jjJl^^II ^ cj^UsNl 

. 83,253,249 

Jj t multiplication ju-jus' aJsudl SUaU jl*j _ A 

a-b 4 a x b i —s 1 

£jv»jll ^ l^jU Ji\j jjJl ) en Jl ii»jJi yi j+ai\ hyphen l yL$Jl &^i, jjSo 

: SJUl oVU -1 ^ 4 ( ^bJl 

4 to be Oj^j Jjo iS^\ ,y JjMl OjScj jdl IS olivill ^ _ ^ 

It is weell-established 

. pre-Islamic era : Ji* ‘ ^JLp ^»\j prefix &>!> UK _ Y 

: ^ OjlS dlli Jt!Kj . LoLc ^^1 ^Ju ^SUj Sb l . i j-A I yd - Y' 

. s^vaiJl jUKVl ioy . . short-tree breeding _ I 

jl^KSIt ijjd ajS J^£ . - short tree-breeding - <_j 

SjtJall CjIS USjll Ola-s a lt eU— i^/I {j* jiSt jf ^ 

. ( Jia i SJia-l_jjl 

10- or 12-h photoperiod 
20-, 25-, and 30-days-old plants 

. one-half 4_K5 ^ydl jj~S3l cuVU- ^ |>laltj Ja—Jt Oi; - 0 


______ IgjUl.&M'lj jzi\ i_jljspJI ' " 

>Jl J* U JL*S1\ ^Vl JUS-1 J L*J\ jcu> >JI J>A J _ 1 

j»_fVl l-j-* J_5* - (1)1 -t 1 

. v-SjJJ 

oltl^JlSCa ■ djlJ^-l cs* iijJsJ.1 gjUl j^SUT ^ — V 

. hyphens ^La 

. Compound words iS J,\ cjLJSUI *\yA ^ _ A 

l jjUl djlj I^j # ^ u^LoJShi! iA^p — ^ 

jjl L^jLJju l y^S> - J»jiiU ii^II oLjjjJl { jS^> o^* . . ijl_li 
i g Lp apLJaJI vUp j>JI obi^j f < 5 oldKJl itjJl ^lj>uufl 

^Jdl _ _L* ^JiJl IIa jbuj . 5i^JiU ^JbJl jt...il Jt^jVl Jj ( ijKJl i)Vl 

^53_j i ijjJ^Vl ^ «Ui j&j oUj^p U, ULc UUa _ 4_JxJt cjL_>jJl1| 

4-J^Jl t)U>l O*A-y0^J ^1 — it^Jl oAa f ^A ciU^ ^<o 4 a^^-I 

(S_>Jl _t>-lj jtotf ^Lp lAj^^t _iXP 4-aJSvj! JaL*-Jj ^5 v_... 

. jytJii 

j^Lc’ ip^Jall jj_k_Jl 4 jL$j ^ *wls3l it^JtJl |>|jj>cZ^ul il)T {y* jj^Jlj_y 

ljU frU ^«vi i*aa d)i Vi ^j<Ij cjitj jijU i-ji^Ji iivi 

(_jJl t ^S>\ja ^ V| tjjfsi V - <uiS ijt _ iJiCJli t JJJS ^>lj 

Vl jy>Si denitrification Jt« iJS !>Ui ‘ l^jctlLi ^ J^SC 

p~~z; jy>u)l Uj c de ni tri fi ca tion : ^aj i L$*tUL« ^ ^1 ^Jljil 

o* ■ ■k’-'j o* tij&i l«4^ "JS d)V t plant j! <. ridge Ji. bJS 

- - rely <l*JSs ‘ a^Aj ^ t a* ^y> s j../aa\ \ oLJSJl d)jSil Ol “Jl 

. re ly : IjSIa ^ iij£n 

v l^itJ A^cjatsJl ii^LJl CJ jt- |j^ iJSJl ^tljLi ^ d)Uc iljg-l| {y >j 
‘ ^LJl (»^-tJ.I Ji\ £j>-J\ ^stljll Jt ^Js- S jjdl ij ji jjl 


... ^ jji il^ji _ — i . . 

oUbii-Ml £* ^siljll oIa oUKlI f-^syf- ^SUjj . cjJ’j Webster Jiu 

; <LlbJl jJLil j 

* J j^' i_s* (*j jJ tjy~ <ui$3l SJi As-lj i_j jP~ J^ai jl^J lp _ I 

• US iliUI^Jl !»••-< ?' — ^Ua — $ <daJ ^Jal a* ^Jl 

a-mong e-nough u-nite man-y 

Uiil Uki* U« UjS lj>| iJS3l ^ ed jJji-l J*«ai jlj>- ^Jlp _ LJ 

I US i 1 a>-Ij 

help-ed vex-ed climb-ed pass-ed 

AUl -ible j <. -able J> JU-b *1jlj*- ^ _ _>- 

■ US oldSUl ~ "ili* — j j>*j t oUlS3l ^jAhj oLL^j ^ OlJ^>-_)j JJ 

converti-ble reada-ble 

' J^ljJJl (j* tS^ C5* 1 - 5 

-ceous -cious -sial -tion -cion -gion 

-cial -geous -sion -tious -tial 

t l$J jS ^1 Ull^Jl -ing Jl JJ cjUJKJI p^-21 j\yr _ _> 

: $ -ing Jl JJ \sfjijA jjp^-'S/I JaiUl JaSl l i)j£j U~«>- jjl>- 6^» 

<. will-ing spell-ing : ^ US' p .. J db j 

win-ning control-ling : IJLSCa ^j>4 cj^/U- ^ dijSj ^.Jdl 

y*j ( -ed Jl jl -ing Jl JJ ) UJS3I j-U- ^ ^^liiUl ^JaiLl ,_^JI IS _ _* 

US’ i -ed Jl jt -ing Jl JJ ur Jj i »J j ^-1 1*1* JJ o jSj <ulS3l p~Jj jii (j^U< 


chuck-ling 


_L^iU-C^lj j&\ : AjjJJI c^jlj^JI ■ 

han-dling dwin-dilng bis-tling 

han-dled dwin-dled bis-tied chuc-led 

L«5 i ^ ~-a J| jl5 lit Ml^ I *L*-J - j 

. Wash-ing-ton y 

4 ^-Ml La. y ( initials Jl ) ^Ml y ^Ml >-* jJ-\ - J 

. ^>-1 ^il 4*jl£ dUS ^jA 

i ( 7:30 AM Ji» ) aaUI y PM j\ AM .Jj^J-l J +ai di)35 jyj)/ - ^ 

. ( 450 B.C. Jt. ) fcJl H j\ A.D. j\ B.C. uij>l L5 

a -> ,j./•»' ! 43 *a*J1 y 4*35 aJ jy* jM - J® 

. aJUI 

; Atlg*9 ,_^Jl aJIx!| oMU-I SlfrljA J . . Id* 

^gr.. adverb jf JU- jl*j Hyphen ,yL$Jl aJ ®y ^oijddM - \ 

. very LJ5 Lg-a-.J LJ5 aJ JJ Mj i ly yi ji-L 

. * ^* 1%. j of 4 -J 5 ^ 1 .I 1 t r yA ij^^j ioju^ hyphen *3) Mj — T 

. 5-mf water >_j 51M j 4 5 ml water 4_aSj 5 ml of water 

4 aJU Lj ^Ji5l (jJill ^51 ;jLiMl Je* hyphen Jl dlUS _ Y 1 

. (- 2°- -6°C ) ^^oMj (-2° to - 6°C) _ Vi- - i to US I*. Jju-j ^j 

4 prefixes oUS3l 4 ^lSib ( J5 ^^Jj ) Jl*. hyphen Jl ^>o>ad;Mj _ i 

. sub j 4 post j 4 non j 4 pre olbUl ^JJL y^>j 

y 1 a5^U iyj Jdfr j5jJl aLLJI 4jjbilJl hyphen Jl j»ji>eidi tiUi 

j»JLp (jdl viMU-l y viJUaS "j 4 sub sub-plots Ji* ‘ LgJ ojjk *- 0 
re-cover _> aJjIa* yy y*s recover aJl>- y 1*5 H yA\ j~y ^1 hyphen Jl 

. aJoJcJI oilpl y*£ 


\oo 


■ - — " il^JI JjV’f - 

t ^kJl ilgj t yL«- ; S' i^S ja ^<1 ^k5J hyphen Jl j»JU*£~j V US' _ o 

4)Lj Jl J UUjJ ^JLsw-j ,jS\J_) i JUl jla...ll ^ -dUSU-l 

. (o ) SJI^ 

l» U-w^l jj£ jt i —a -, a . 7 <LSJl oUiSdi hyphen _Jl — "1 

This paper is well’: ^ U ‘ Jbu ol* Sj^sJLI ojLJlSJI OfU- lil 

. ‘This is a well-written paper’ : i_^So j t ‘written 

1 * Alajjui 

t em dash ^b ^1 j*-**iIj U*l.b-1 i Dash ^Jl jJi 3kj*i l)U<— ij*j 

. en dash ^ib 0} j*—-U iS 

f yl : Vji 

^j <, ajLxS31 ^ ^jlUuJ. 1 JaJl {y> capital j~S3l <J> J-\ JjU ^ib ^)ll dj£ 
jUb_) t (two hyphens) jj-ioU _ UJIS3I ifSlL ipLkJl x& _ JUS 

( JaJ) £*J- iUyJl dUs 0t tilll i ~ j*Jk- i_r^ J - UsLUa 

■ fl-^ 

: Jj US i JJLli oMl>- J - SjJ- 1^^1 J - ikyl 
: US i sjl^-IjJi iU^-l J J ^s** ■—'j-b- Jp iJ'y-ill _ \ 

He said— and no one contradicted him—“The battle is lost.” 

. oUidlj ^1 JiVl JaM,S iajjkll (*^1 ttUiS (jSUjj 

US t ,^1 Jl (S^ H jt J-^'j-aU Ji-^ Y 

: J 

These are shore deposits — gravel, sand, and clay — but marine sediments 


underline them. 


■ 1 ■ ■ olj^t : 4 jjaJJI L-Jll^>JI - — ■ 

: J U5 c jlSSVl 4T*JU ^ j-i^~> i- 1 1 4£jLgj 4 Uj>- _ V 

Freedom of speach, freedom of worship, freedom from want, freedom 
from fear — these are the fundamentals of moral world order. 

£ UjljSj 4 JLJI jjta-.-li ^ A 1 Ja .I aJ_j! <U>- Jbo * £ 

: ^ US' 

I recommend— 

That we accept the rules; 

That we also publish them; and 
That we submit them for review. 

,_yU 5J>-I j 4Uj>- ^ i3r s '' U US3I jjSClj 

; JbJl 

I recommend that we accept the rules, publish them, and submit them 
for review. 

£flft aJbjA : 

jUjj i S-b-lj ( jjAjA ) ioU it*^ <-jlSC3l iftl ipLUl X& (l)Vl it 
■ ( till) (lit l —j— _ 4 »UyaJl _ IgJliUa 

: ^ 1 <U kU> £*S>l_y> 'jAj . (31 S 

i from j i to i^x-\ (—jLp Xs- AjUjJl s jXiJl jt <. ^Jiil STiljdJ _ \ 

: JJldl oVU-l J US' 

p. 5-12 
1942-1947 


July-December 


Monday-Friday 


( j» U l — 

■ ^ US t L>W jlSl jl JajjJ - Y 

soil-plant-water-relationship 

' ^ US' £ jl>- 1 ^ i .* S jA ^ aU-A — V" 

Egypt- U. C., Davis-U.S.A.I.D. Project 

: ^ US’ t oJLwVl oLjSLo £o _ 1 

10N-4.3P-8.3K 

: iJbJl oVU-l ^ d)^ll *Lj-i - • U® 

‘ SJu^l ^ between _>t from UlS .aip ^oll ^.U aW-UJ - 1 

between 1980 and 1994 JLb dlUSj <. from 8-10 * from 8 to 10 JlSJ 

. between 1980-1994 

^ J c - 4° to - 8°C ‘ aJU jH-i xp ^A\ ^Jp aMjJJ - Y 

* * xLj-i fJlP UoUl cjLjjjJJI J-pubj . -4- - 8°c 

t, 3 to 22 cm ^ US' _ aJU *yrj ilV-dJ 

. 3 to 10°C j 

J ( = a^LJI U%Jl If-iJ hyphen ^il 

dEij «, JLJI >JI J xlUSI i e-J>> p—l ^ Xp >JI Jdl*i 
^ ^JUI ^5^1 ^ ^ Sjj^i - o>il hyphen ^1 »yrj ^ 

c yidJ ujiii & ji J >yrs (^-hj • ^AA' H *=* 


, JI oljil : SjjjJJl i_il■ 

^xJl £j|_yil y CjUJKJI LgJ ^IjAl (jJl SJLpliJl 0 j 

lij left=handed ^waJ l$Jli t left-handed Ji» i i^Ja !j^aj ^ 
lil left-han-ded L^53j t ‘handed’ JJ jkJl plgJI Jl ^UaJl 

. ‘ded’ JJ> jL»Jl ,_^dl 

i-ijjaJl £yj UU Jjaj *L*^C< 

Sjwsill ilaJJl ^ ^/jli _ ( close-up symbol <~jyu ) 3>*^l 

JUl JsuJl Jl Ju» ^ JLioVl J Cs> aJL>- 3^>-j j-p aJV jJJ _ ( _ ) 

JLp A_oL^_vSvJl oLS"J l (JL^Sl ^5 <L%PJl JLp dili, C lLsPtJI ^3 

^Lpjl 4>^«J J tilli jlSl t\ j*jj l liJLlJJ Sjj j+ai\ 0*£0 lil *Jlxll jJuJl J Ja^Jl 

. I^jIS Jlall <~d-*Jl AjjjjJl J> ^1 & JLliJ -LiJlall 

o-bftl 

: IJkJl Juc-1 ydi parentheses ^1 ySIl |»lJi>*io»l 

<■ aJL»jA- 1 ^ hj>- JL*j M ^Jl olCjllaa-^All yyjh yj ^ 

• ^ i S_r*~\ lSj^I J <daj £j-^jil |> j **l <jjjO j^vJ l^tSGj 

i-~SoL* oU . . (two commas) (^dLali ^ _>I ^daJ. ^ i_^SCi Lc iljUlLj 

LxSdl J^P flblpLftll OvtA VI j >» I j 

. wLUJS OjaIU 

'—'~ >m ■ jJ^li ^-Ijll J| — lt*acJl (JL» J - ojLiVl (1) j£j - Y 

• u*#> a^ij t_jiljil ^ll ^Jj l^j ^ajj 

“jr* J i_s* Jj'i/l i-iljll |»-*l ^ ,j^i - Y 1 

. ^* 1*11 J>-\ iJd^A 

t y ? \ Alow ^Ij^l A^bjl oM^Uil J ^1 J*Vl - i 

. c-Jj^iJl jl 4^**ulJl 


" ' -i — i ■" 

JallJl y> jL xs- Jaii closing parenthesis ^lill ^^iJl 

l a)... b)... c)... s ol^x3 l y 1 aJUJM ^puii y ?lj^» c iJU.1 

. ‘i)..„ ii..., iii...’ ^ t ‘1)... 2)... 3)...’ j 

jtj ijr 1 *" • *UjUJ| oVU-l y iUlS jit j»lj 

■ c5 uil Ljjj jx> OlS 131 Vj pJ y ^Se- . . U. ^-1 ^ll 

Uj. I 13-A l— X>X) 1 L Jyt*i V US 

: l jlSCa> oLu. « .» (j-“l^ jVI £v»jj UI_j <• _ji^ll jJ>-b cm iLjJaJl it-jJLlI 

[... (...).-] 

AAjAXjjII (jjjljflSfl ji CiUflx.aU 

t ipLJaJl y [ ] (jjl* iS^~i bracket ^jill jt . aJL«il 

lljj 1 oNU-1 y <2AJ3 O^Soj 1 brackets y> OjSo ib&l <31 Jlij 

: iJUl apI jiU 

f -\jt 1 oIjUj _>l 4 oU»Ly*ill Jj-b t— a1_JaJLJ (JJ-Uj <!)UJ — ^ 

• Cj* L5* ^jj ^ yi ^1 JJ jl i 

US' i y J^b A>-jl (_gj^-l oUjiiw y-^> J^-Aj C -’Ujlu d)LJ _ Y 

i ^ jiSl IgJ l _yJlj <■ (lc“ , ’->* ijri ^jv’jil ^jaUJI pLtt-wu'ift cjNU- y 

1 i)L>- y US 

‘Peach fPrunus persica (L.) Batsch] has the...’ 

^ (3jSo UAlp yZj JUjCo.1 ,J\ i^-U-l oi yj 

: y US t commas J-^>l y 

‘Peach, Prunus persica (L.) Batsch, is important...’ 

1 oMiUil j t J-Jrl y parentheses ^-1 .jiMl ^ oUi*il t_JUcS _ X 


---— L^UUioJj pJi yJi uijljit: —' 

LIjJI Oj&j <■ (j-lyMl Ljj J& l _ s xlt_j t ^1 • - ■ oLS' jr il pU—Ij 

. ^1 jiVl _ LfU-li _ ^bj <■ <^iUi*llj 

[&* ijti JS d\j iyi ,y ^ ^ Cx**** ^ J^ 1 'M ~ * 

LI 4 J the closing bracket JUi)M ^J>y, ^ <■ <-&*£ [$-^y dt 

. oo Jaa Jl 

^|JL_>*I-I £*9^ll lij. oUi^JJ JjJ-S' y'.^' £V’J jytH^ - 0 

. jlJL If *--j yo iJl53l iftb c^liUll Jj£ j*J lilj . S 

uut &i\ji\ o-yfin 

ujj I Sijio U C { } J£jdl Braces iJlall ikl^ll yl ySII A^b 

: JJhJl oVU-l ^Ijjt ^ 

iJ'if jJLl } jl c { yftbiVl y (^t y ayill JIjJI jt A*jI jJl _ \ 

J£\ jt c yyd' b> J*U ji y>\ y i»Ujl jt iStAp *yrj ^ 

l^-jOI <jl~J jt Law — ^Ja-j^il *-« **k > . 4-l>-lJj 

y _ ikjl^Jl Sijill yl ji'SII y i-Lt (jl L^w c 4 -a»T ‘jy4u m - Ig-a. ^d . T j 

. 4^-U-l - alsil 

ol_ajL*il J—*j _ £Jb ^luijJl ^flyS ^11 r \jj] ^iA^tL*o — Y 

oNilxilj y - ( (_$j. t--l l ) Sjil*Jl ylji'SIlj i ( ylill i£j^“Al ) 

Ia>4 1 a 1 *?-w a • oJUxLl CjL^A^Ilj <U-/>Ll_pl 

; SJLJl Sjj^allj ■ 






C.3 (“...”) double quotation marks y^-jijll yLiNl Lu^Lp 

: iJlxil AjjydJ 



--- ■ - ■ - oy^*' - 

J_p" o' • jj-^a Or* JJjilll y? j^aJl J y>~ £-J?y _ ^ 

aLm ji^j yy^ J>^3 oL-LiVl y,^>~y Jill I jip j . oL*.LiaVl 

( . ) (jLlo^'j jilla4 j IgAi*»j 01 

L^ia Ojas IJ-^» 01 oJ j>-I j oji3 yA jtS I ^ill oL^Lis N1 L»l 

OjiiJl ^ ( ) ~ a jy~ ^ 1 ^LlsV 1 <LatAp £~s^ j £-A i (“) ^ 1 - 13^11 


. 4-LjLo Ojy-tJ CjL^Li^'V 1 ijllS ^-Oc-yall ^0 j\ (JJjJ j-si.ll J«JJ 

^LiiNl c _ 5 i*'>U comma ilolill jl period iJaiill ^J>yj . . iJi* 

OUailll £-o> JH <■ 1 I y, U_j?- JSLiJ jJ jl l y; J y-'J\ 

^LaNl L y°'S& ^-jU- semicolon iL^lillj colon jb-J^Jl 

^Jj>-I^ y 01 Lai L^jLii q^.>cj«cl 11 «La^Lpj dashes oil?j-JLlIj ^L^ii^Vl <L«*)Lp Lai 

y o' Laljj ^ ^y* 1 ^*3 *y 1 yA l_^o01 yy ^^ ^j< 4, L*13'jM 

. 41a \9-jP? 0^ (^ ^! J^“ 

J y^ — JjLJI ^LisVl OLi ■ - &L, LaLisi <j3"i ^Li^l ^Jl ojLi\l Jipj 
y LtwJ t ( ) ^*^10^3 ^L^i ^1 ^OLp £-> ,&y — ^-v 3 ' 

• or^rJj <j4r*' AS (J-s^aI.1 '•jJrl 

f.|^>-'j/| jl Jj)</ja!I ^jjj Iip J_^>- — vill-iS^ — jL^>-jj^il ^jaiLxsVI |Vsi>y - Y 

jl ii~sxJl jjLo ^4 l^J], jLl-J L 0 -^* 1 1 v_^X^Jl jjj" (_5 j ^>-'lll 

. ( ^-1 ^ll i*5li ^ J 5 ^ °^ A ij^-> ^ 

J IjV L*oU>Jliis<allj iIjLvAS^II J y>~ jb>-jijl.l jllo jUl £vs»jj - V 

: ijlxll oMlJ-l ^ o y> 

. 0 jB Jj'J [5 jLaU jl LoJlC- - I 

. J^jLaU L^jj ySj Jo-iA U> j^p — »—< 

j\ i j>-\ iSj*-» J jZ>- {j* cj\>A \t jt oL>lSvll tilL jl-«~.--' L«-Xip —>- 

. 4jjIp jjP CjMjJJUT _ SjJ> Jjll - Lo-Cp 


_jiJjJl c*ljal: “OjiUI . - " '■■ "" ■ 

b; jbJb£*J U-fili (‘ ’) single quotation marks ibiyiJl ybiVl b.'iU bt 

: iJlill JpjjJlU 

( jjw» _ ^b»l _ .Aj*- JJ obbiVl ll)b.i_^iJl (L)b>t)bJl ~ ^ 

. blbl bS* 4 ,.*»« Tgl l \j 0 y s ^A ll 

i JJidlj i ^ y U Jis J&i bxp ajjU^I <-ibpVl t\^J\ Jy- - Y 

bl£Jl ^Vl bl Ml JlSLiVl 4 LjLjlijj JjIOjL -1 t yjbpj 

^biVl ^jloV-C- OjJb IaJlxj l 5 jL>^J| 4 - b s a Jl ^1 * cv. Sj_*ai>J.I 

• Ori A -^' 

*-b ^»1 (Jy** Obspy V t j~yyil jj^b^Vl 4)^ * ■ ^2^”^ dr 0 -? 

jt 4 JjIjlA-I y j! 4 JjI.lA- 1 !Jyjb 1 y ylj ( _ s xll bboVl 

^LdsVl y»^U f-UJl Lj-i lS^Jj -Ai yll oVU-l y Vl L$Jli JlSLiVl yw* 

■ ur*^' £\y*J f^ 4JI uri^^' 

Lo-p ( 4 bjl^l ? 1 ^*** ) ^bSVl b^b 4 1 * 1 * 

fjy^i by- 5JL>-lj <}b« dljAJ - 4-»jy- ij* 4 ^* ~ 

jvlj jl by jl 4 apostrophe ULp ib»U jl 4 ^iL^I jib iyl^Jl ybSVl b^b 
b^UJlj iyyll ylbVl b}b yj SJi?-l j iiLwo ii_fi biliS 'j 4 superscript yy 

• jl Vrjy' 

UUaJI 

y y hi. JjjJl^VI y Jii y*j 4 Ellipsis bJU-l i»}b <_iy 
bfr iib* l g l.^ja.7 4 SJLs»-l j (J^bj 4 ( ... ) ojjbiU i>\2j b — 4_»jyll 

4ijJb>t^J ^bl5 jl <bb yP JjJLS^ y&j ■ ^fclj bp (_Jy>4 4jb/>j 1 ^3 . 

. obLaVl J;>-b 

yijvibl i»!>lp J-i ) 4u«-iill Salil y-l y 4-sjJbJil <jb li|j 

^ 4 .....^ Jill 4 bJ^-l I41 ^Jl ^laitlJl o^Jubfl LgJb O.X ^-1 b^P y ( 


~ 1 ... .,. 

4j>%P cilli J-s^l J* J^ iUjj 4JL^i o JL& ^5 Jj >-jj 

. 4.1a a.t 

p -jJr l o~* o*-^ - *Uj>- {j* «^UKJl i_5j.L>J>l t-ybA JSCi liL> 

• “iLuLl Lgj ( _ 5 ^Xj ( _^J| <daiill Jm ^ay i_ijbL| A* ^s- olj _ l _ r ~Z all 

jl t JaUJl yo Ja^A l^jlSCa AjU *JsM y» aL»15 Zjii CjJb>- 

. asterisks a ~*J- oU*)U ( _ s i£> Ji 

LoAiP jl t Sj^iLlI oLoL^Nl 4 jIJj i_iJJ-l Aa'A*! Ojio'ilj . . IJla 

oUK i j>-j k Js- _ iSj>cA ^ _ | _ r a ; warll oL’Ap ^ 

. 43jJb>&fl 

uiajuII 

i->E£Jl ^ Exclamation point JjJill ^ 

• factorial ^ <w-»j j*& a ^ Ij^lj t 4—woJbJl 

^s*x^p ^1 p %A^lzU 4*^*5" ^51 4 oL^Lzs^l [sic] 4**J^J wl& 

{J ^ Jj>- 1 4-a fc }\-*J I JUb 4 LflJu3 Sj^lJlil 4 j» ^JLail J-4J 

LilJij t aJ jJiill jl A**«iijil A*^Uil !_^f- A£*Ji Aj^l i 

. A~4-Lx-ll Ajl^xJi ^9 (J^-JLo j^£* 

i&tgiiuiVt 4d*5ic- 

I AJlril I Afl^C* 

<. declarative Sj^ Jlj^Jl OlS’ _>Jj ^ - ' 

. 5jJiLil jS* Ait^u'ill Jl*j i»tAp y tj^-J 

. IgJ i5j^JLo jl SJiS^» jjP aLJj>- (J-f 1 aIN ^riJ _ Y 

clJIS' oi ^jj - ^ 

. A~fSil oiU.1 yy> I *y>r j»J <^1 ^yf’yi 1 ‘^- . -• aU 




^UUJa^l 

t virgule j t solidus <_$ j >-I e-L— oJi*j slant line ilolil it^iJl ui jxj 

Uj-i. * jdl w-LJl j^jll ^Jb-I i slash j «. stroke j t diagonal j 
. o^Judl tj * per JS3 * i<dS3 SlJj LS i 8 J* 

j j.. „52Jl jl i«—Jill ^s- aJV-UI iblil »— 

t ■ ij l al l j iJLtJl oloo'.l l Lgjio oT 0<J Lot i-jiLl^^ll 

. 2 liter/hr ^ ^Jb 2 liter • hr '* v_u£i 

i aip ^-jcll -iljj LS-iJl y^l ls* o* 

ml per kg/hr j\ i ml/kg per hr <~^>, j <■ ml/kg/hr . . ^Ai«-s 

£& ^1 jjAJ\ ^sr of U* ioUJl :jlpW1j . ml* kg' 1 - hr 1 : J-tiMlj 

- <Ji Lf*^ ( J ) ^ ‘^-r* ^ i>*i <J* 

_ ^kJi» - i_~~Jl v_a^j tAi t tJltil i_~J £* iMLl it^iJl 

{y> tJlieil l$J j ^ScS ,^1 oMU-1 ilUi y> i j£-~u i 3:2 ,jS3j t 3/2 

. l^Li o!Jl>-j ^ twiltij CjL*S 

Ijuu t and/or _j jm o'i/U-l ^ ililU it yi .Jl 

. 4~aJ->Jl iil^Jl i_^uhjN j£*Kl]| i-J^L.'bll 

h&l\ AMlii 

juJ| t.i.^r.o Jjtlo ^ ^y ^Jl itiJl tJ b raised period iojtJl itiJl 
ioiloJl AtiJl y !<>'■■; i (■): IjlSIa s^^^ll ( (_g.s_^<u<Jl ) 

. (•)* l»-t^A oJLpld t^S y - , '~- /i 

0*ilLtl ^ - l*JL*j jl l^JLi o^pLi CjIsIwi iljj OjJb — ij_^t<Jl Atidl j 

: iJUl 

i ) j>il...oil olJLj- j ^j—o jS I jt i_j j~p jA ijt i_y^ ii'i/jlJL! — I 

. J=Nmy»Njb t J=N*m: JJU 


" ■ i . 

■ ( water Of hydration) U <-S y> J J^y jdl M obj^- a jp /i JJ _ Y 

: Na 2 Bo 7 * 10H 2 o Ji« 

*>b. _ t-c^Ls ‘ ‘per’ ^1 slant line ililil _ r LlJ _ V 

. 10ml Ca/ m 2 /hr ^ Vjb 10ml Ca*m' 2- hr* 

ts* ijjLdl <dajhJl V jJiA Jlxj jJ_j . . iJlA 

. IS >1 oV^Ull 

<Lu y^l\ (IiU^UJI 

J^iljll ( _ S U diacritical marks aj^J.1 oU^UJl ^1* s-LSjVI 

■ ^ ls* ^ *Lwlj i±j js««Jl ^ 

JjljLa l^J ,jS\j iil VI JjjJlj Oi-tll *L»-u<l £» oL*}\jdl oJLa j>JL>sl»-jV fj£ij 
. Koln yJj Colongne j <. Espana yJj Spain <~ySLi ‘ iS}Ml 

3_ftl l_j® Oj, bjJj 4.0 j . /^ Il CjLa^bJl «JLa 4jl^ £i<uL« JIp-jjVj 

L^a^uI 4jbS<j _ l^dp >J}ta-Vl jjj* _ L^ia io^p <_J^juj . <Ljl53l 

. ^yLalft i— j jit ajjb 

^1-jLa ^lht>c^uaVl 4 ajIaJ| <Cj^., 1-rll CjLo^tadi 


<L»^Ldl 


Jb 

Angstrom 

circled or ringed A 

A 

beaut6 

acute accent 

t 

le congrfes 

grave 

* 

gar;on 

cedilla 

s 

D^browa 

inverted cedilla 

* 

b&tir 

circumflex 

* 

Cechoslovaca 

inverted circumflex 

V 

preeminence 

dieresis 

•• 

Omsktf 

kratkaya or breve 


Kyushu 

macron 

" 

Krasil'nikov 

soft sign 

f 

K0benhavn 

slash or stod 

1 

spolka 

stroke 


Skarzysko 

superior dot 

* 

Espanol 

tilde 

■** 

fiir Anfanger 

umlaut 

"or" 


)Y\- 




♦ i •#♦♦ 


i_5. Aj^JL^-| ^jglp — -UjJ^fl 4 jI 

CilxJJl ^ja L^JLo iJL*J c 0 L 0 JKII lLUj 4jIi 5T ^j_v2-dJl IklA ^5 

®Lul*il djjaall ^jjJajVI jjC CjIaIHI ^l.lViint Jsjjm 

A^kJ-xJl da^JtJl ^9 Ajjl^-Vl j-P l1*L*1Sl]I iilS^ LjJ j Jp^^jdJl ^%*Al 


_)_}!>■ Lilli oliJ jj." SJjlI-IIj AjlJ^Ul l1>IjL*J|j oLalSJl L_lSo _ \ 

I^lp Lfcj — ( . . . <LJLo)^!lj t iJUajVlj i iJlWlj t <L~J^i!l jjin ) <uij'y 

jij£ |J jlj . italicized iliU >Jjj>u _ 1 >j jdJl a 1 a ^ ^liJl jcJ| ^ iill dill 
. i Jfl^- 'j£ luUKJI dll d)^9 ipLUl ill ^9 ilsUl l_9j_^ l-l 

Oj> J-ai . . lil£ lij Ul ‘ ijltf-Vl iiJLIli iJU J\ j\ d-c>«Jl l) 15 li[ 11 a 

. ill* jS^j iaii ilJtHl CjI* 1S3| ills’ ojUJl 

^^jJlj — 4j*l*Jl dl^>&Jl ^^9 Lg^ld»elu*l CjLJKJI ajdol ^jjt J 

■ (_jlL® — iljLa 


a-* 




- 


. Pisum sativum L. Ji. i 


■ * (*-*-1 * . . momen novum 


■■ . . ... 

■ * {\y~* jt jj? * J*£' - ^ J . . raison d’etat 

■ # oU^ivaJl * jl * ^Uj 9 . . et sequentes .1 etseq. 

L 5 -* 4 * oLSll «j j^-s 9 . . ibidem jt ibid 

■ * grj\ (j-i * 

in the « -o o^^J.1 olSll ^ ^ lC _ . . loco citato J loc. cit. 

. place cited 

« 4_j •J- g - ^ . -A l J-ojJI » Lf -^c - ■ ■ opere citato jt OJX cit. 

. in the work cited 

4 ^ cijli olxJ ^ja S. ^" .,... 1 ,1 4-JLj^Ul oIjLaJI j oULSCJl *. .tC " _ Y 

_ l^oiAic^ul Sji^J _ c*9**i>\ L^jI J>-ji ^1 ULSCo L$J Jbi c-ot-vst 

j-s* SjjU oIjLjJIj oLISAl sAa ikUl <_Jlvs> ,y 

0*J • <_s* 0 ^/ ‘ Ja>- 1$^- c 4 _bU 

: ^jIjU Lgxli*I 

ikUl i.Jwa jj. cow»l cjLJLS" . . bureau j i media j t data 

O 5 ^' jrj^ ” l j * • • in vitro 

•*>' 

• * L 5 *-' u^' <J * * ‘M-' J 1 * l 5^ ■ ■ “ vivo 

. * Al^ll ^ 9 ,j*£ . . in situ 
. « Jlill J~- > 9 ^ _ JJ?} . . ( exempli gratia jl^-l ) e.g. 

• 11 <il 8 • that i s <J** - . . ( id est jUoi^-1 ) i.e. 

. 8 ja ^^*^1.1 * (_$! ‘namely’ ,Jj<s. * l j~j')} . . ( videlicet jL *&~\ ) viz. 

. compare (< djjli 9 ,J>*£ - . ■ ( confer iLas^-1 ) cf. 

. and others 8 j j yA j 9 { jjs _ . . ( et alii jLa^-l ) et al. 


- hs&y > oUKJl _ _ 

,JU JJad) ‘ oL-LaVl ^ j 4 thus 8 liSU * . .sic 

J_jjbil {ja jA ^tljl-l ^J| j] UajLl 1)1 j c ^s^/> J^^fl jjP J*J| 

. 4— IS- 

. 8 SjjIo * j] 8 SJlil iUJ 11 1 JjiX . . per cent 
. 8 4jli ^ * j\ 8 4j|I. * ( j*x . . per se 
. 8 JS - * jl 8 Uj?-* . . per annum 

. 8 JS3 * . . per capita 

- ‘ **&j * jl 8 jji * J** ■ • role 

l j/> o U« .a ) <Ljjj 1 olid ^y> ojbo_j o U JLS £y» Hjjio <Ujli Je >-yi (^JJjtS j 
•i’ljj {j* I ^'jfT — '-ftl U . O ud 0 jS {y> _ O UK j_y*J 4 ( <Jl!aj^l I j 4__J ^jLJI 

‘ Jaa- 4 ilSU JS’ iJ>j jPxJ j 4 4 jJj 1^V| 4jdJl 

AajUII . 4^U^^fl L^jliJ ^3 US' L^J 4^lib| Sj^J . 1 CjU^UJI L^jco 

: iJUl oUKJl 


a posteriori 

denouement 

pro rata 

a priori 

dilettante 

regime 

ad infinitum 

entree 

resume 

ante bellum 

entrepreneur 

role 

apropos 

ex officio 

status quo 

attache 

expose 

subpoena 

bona fide 

genre 

tete-it-tete 

carte blanche 

habeas corpus 

versus 

charge d'affaires 

laissez faire 

vice versa 

cliche 

milieu 

vis-a-vis 

communique 

mores 

vis6 

coup d'etat 
debris 

naivete 

par excellence 

Weltanschauung 


‘■~' ax ^' |»UJ>1 J ^ *:! ^1 SjLi^ll jjJ-j 

4 <ciUij L-JlSlI (^Uo Ol v_jSvi'y oUlSsJl oJLa JUi t oj^ll 

. tjjJU LfJUjOxI OjSo d)l jl 4 Ui j>-j |1jla d)l i_.^.. Ulj 

- \\\ ___ 



* - 

dr 4 ^jpr j£ ^Jf~. L^-Vl JSIM\ *L~.T lu _ r 

Cjt^iJ 1 '~^J > ^. Cli b . /a . l lj f-La-JSM ^«j>- Lgj Ijlj oUJ jl >-jj 1 i*C t p_ Lp 

<Aj^>cJ| ^ oliUl (ilL oIjLp jt oUAS ajljcu^l jlp ^UiJl iJja J.p 

■ ji; j/Jl 

ilr" oi^ji lil _>>- ^jLp !juj*y _ £ 

ol^ie 5 jIJj ^ al>- lij In Vitro in vitro ^ in i_i j>- t OljJoJl 

. jljX*Jl jA £^>fA £\ ^ fU- li| in Vitro U^j t iL>Jl 

tf-l->1 (j- 9 L^5 - <uL 1 £> , S[| LgJliL oLJiOl !jA*J *Lb5 j^> "i/l i . II»7 |j| _ o 

5jJ>o 1 LgJ cjUJJI dll; cJ15j _ Slia LJLJl objjjdl j <. ( ^-_is-Ul 

{j* lJ <-aUj 

t iJUaj^llj « iJliVlj t jjlo t “Ul-j^Lll jjj 4Al»t>ll <Ljjjj'}I| oUJUl 

jia^T US' V^JJ 1 - 9 J^ Lg^LS V jUall oLi53l dlls ( ^Jj . . . SJL^Ij 
}Lui t translated i*>-j^> c—Jj c transliterated ^ <-. iJU^Ml LglUJL 
<Jl (*^r.r^j ‘al-Maktabah al-Akadimiyah’ : IJLSC* 8 L*jjl5Vl L^ll 8 
i ‘Academic Library’ jl t ‘Academic Press’ ji <. ‘Academic Stationary’ 

. ‘Academic Bookshop’ jt 

i 4jj-jJIj l <Li jjJl ■ tj* (JS" oUJJl <dia( ^aj 

{j* *L**£Ca ) l ijjSCJl j l 4.«../»llj i iJbUlj 

i3Iln (_j^ > ^4 J *^ ) - <xJJ1j _ L^j iibSsJLl 5-jljjJl ji 

CjUJLH A..a.^ ijljjJl aAUI Alaljto Lyajl J^Aaj 4jli ( oL^bjJl ^ ^ulj 

. SjL»j_pi Ojjal-| 

ijkS' JL 1 & diacritical marks ij j j )-1 jkJ ajj^il oL%Jl iiLi>| L5b ^1^ 

. LjLaj^Jl i_jjj^"b i*J 5 j 1 OLa-15 

(jiuu ^4 ( CjIa1£j t OIjUaIaIj i fUjb uijj^ ) CiUluLt 

(Jj*St\ £i\*U\ 

jS- ) (_5 J^~ 'J I oUtlil |jA*J (j-a li-5*-lJl jt-gj ola la* ft a _ Jj La—S _ jS~Aj 


> oUKJI-V^' ^ 


<, ^ JUjc^VI ArfliJl abbreviations oljLa^ill i^U-j i ( ij-UNl 

j-p oli i-jj^s-j t ( <uxJl>Ul ^ ) L*>_^So oLJSCJl { jAkjj 

Oj j-J-l ,_j-ij t |» jl*Jlj oLvsbjJl (jj j_jj> £^-io 

4_Jli jJl 


4_luu ji]| 


; ^jLLa <L—j jii\ ^ a*sLiJ| ol_jL s a^ - *y I 


a. accepts, accepted 

a.c. annfie courante, current year 

art. article, article 

av. avec, with 

B. B. billet de bank, bank note 

c (c") centime(s), centime(a) 

c.k-d. c'est-4-dire, that is (i.e.) 

ch. chapitre, chapter 

ch. de f. chemin de fer, railway 

Cie, C‘* compagnie, company 

f!.V. cheval vapeur, H.P. 

C. , c., c‘* compte, account 

f., fr.(s) franc, franc (s) 

h. heure, hour 

J.-C. J&us-Christ, Jesus Christ 

M. , MM. Monsieur, Messieurs, Mr., 

Messrs. 

M m * Madame, Mrs. 

M IU Mademoiselle, Miss 

Mgr monseigneur, my lord 

N. -D. Notre Dame, Our Lady 

N.D.L.R. note de la redaction, edi¬ 
tor’s note. 

p.ex. par exempie, for example 

p.f.s.a. pour faire ses adieux, to 

Bay goodby 


R.F. Rdpublique frangaise, 

French Republic 

R. S.V.P., rdpondez, s'il vous plait, 

or please answer 

r.s.v.p. 

S. A.R. Son Altesse Royale, His 

Royal Highness 

S.E. Son Excellence, His Ex¬ 

cellency 

S.E.O. Bauf erreur ou omission, 

error or omission excepted 
S.M. Sa Majesty, His Majesty 

S.A., Societe anonyme, similar 

Soc. to limited liability com¬ 
an' pany 

S.S. Sa Saintete, His Holiness 

s. v.p. s’il vous plait, please 

t. , T. tome, book 

tit. titre, title 

t.s.v.p. tournez, s’il vous plait, 

please turn 

voy., v. voyez, voir, see 

V" veuve, widow 

l" premier (m.), first 

1*« premiere (f ), first 

II*, 2* deuxiime, second 


j>lll jls . . IJJ 1 ^ ^5j-Al ^Uii dW 


Mm 

migamitre 

mm 9 

millimitre cube 

g 

gramme 

hkm 

hectokilomitre 

ha 

hectare 

3g 

decigramme 

mam 

myriamitre 

a 

are 

eg 

centigramme 

km 

kilometre 

ca 

centiare 

mg 

milligramme 

hm 

hectometre 

dast 

dicastire 

kl 

kilolitre 

dam 

decametre 

st 

stire 

hi 

hectolitre 

m 

mitre 

dst 

dicistire 

dal 

dicalitre 

rim 

decimetre 

t 

tonne 

1 

litre 

cm 

centimitre 

q 

quintal 

dl 

decilitre 

m 1 

mitre carri 

k g 

kilogramme 

cl 

centilitre 

mm 

mm 2 

millimitre 
millimetre carri 

5 B 

dag 

hectogramme 

decagramme 

ml 

millilitre 




JLuUVl 


* iJllVl ^ JU^IajiNI AxjULII oljlva!>-Vl p-*t 


a. an, am, an der, on (the), at 

(the) 

A.a.O. am angefQhrten Ort, in the 
place cited (loc. cit.) 

Abb. Abbildung, illustration, figure 
Abk. AbkQrzung, abbreviation 
Abt. Abteilung, Bection 

a.d. an der, on the 

a. D. aufier Dienst, retired 

Adr. Adreaae, address 

A.G. AktlengeseUachaft, corpora¬ 
tion 

allg. allgemein, general(ly) 

Anm. Anmerkung, note 

Art. Artikel, article 

Aufl. Auflage, edition 

b. bel, beim. near, with, c/o 

Bd. Band, volume 

bee. besonden, especially 

betr. betreffs, betreffend, concern¬ 

ing 

be*. bexQglieb, respecting 

Be*. Bezirk, district 

bezw., beziehungawefse, re ape c- 

baw. tively 
Big. Beilage, enclosure 

b.w. bltte wenden, please turn page 

ca. circa, zirka, about 

d.X. der Xltere, Sr. 

ders. derselbe, the same 

dgl. dergcichen, the like, of that 

d.h. das heifit, that is, i.e, 

d.i, das 1st, that is, i.e. 

d.J. der JUngere, junior; dieses 

Jahres, of this year 
DM Deutsche Mark, mark (after 

World War II) 

d. M. dieses Monata, of the . * . 

instant 

do. ditto, the same 

Dr. Doktor, doctor 

Dtzd. Dutzend, dozen 

einaohl. einschliefilich, including, In¬ 
clusive 

entspr. entaprechend, corresponding 

e. V. eingetragener Verein, incor¬ 

porated society or associa¬ 
tion 

ev. evangelisch, Protestant 

evtl. eventuell, perhaps, possibly 

Fa. Firma, firm 


fif. folgende (fieiten), following 

(pages) 

F.f. Fortsetzung folgt, to be con¬ 

tinued 

Forts. Fortsetzung, continuation 

Frl. Fraulein, Miss 

geb. geboren born; gebunden, 
bound; geborene, n£e 
Gebr. Gebrtlder, Brothers 

gef. gef&lligst, kindly 

gegr. gegrQndet, founded 

gea. gesetzlich geschiitzt, regls- 
gesch. tered trademark • 
Gjn.b.H.Geaellschaft mit beacbr&nk- 
ter Haftung, Ltd., or Inc. 
hrag. herauagegeben, edited or 
published 

i. in, im { In, in the 

Ing. Ingemeur, engineer 

inkl. Inklusive, inclusive, included 

Insb. inebeaondere, in particular 

Kap. Kaoitel. chapter 

katn. kathalisch, Catholic 

K|. Klasse, class 

Ifd. laufend, current 

Lfg. Lieferung, fascicle 

M. Mark, mark (coin) 

m. E. meines Erachtens, in my 

opinion 

Nachf. Nachfolger, Buccessor(s) 
nachm. nachmittags, p.m., after¬ 
noon 

n&ml. n&mlich, namely, i.e. 

NB (nota bene) beachte, note, 
remark (P.S.) 

n. Chr. nach Christua, A.D. 

n.F. neue Folge, new series 
No., Numero, number 

Nr. 

no., Neito, net 

ntto. 

od. oder, or 

6., tisterreichisch, Austrian 
fisterr. 

p.A. per Adresse, care of (c/o) 

Pf. Pfennig, penny 

Pfd. Pfund, pound (lb.) 

PS Pferdest&rke, horsepower 
resp. respektiv, respectively 
rglm. regelmfcifig, regular 


S. Seite, page 

s. siehe, see (cf.) 

sel. selig, late 

Skt., Sanlct, Saint 

St. 

з . 0 . siehe oben, see above 

sog. sogenannt, so called 

Sp. Spalte, column 

St. Stock, individual piece 

staatl. staatlich, State or Federal 

Str. Strasse, street 

s.u. siehe unten, see below 

T. Teil, part 

teilw. teilweise, partly 

и. und, and 

u.a. und andere, and others; 

unter anderem, among 
other things; unter andern, 
among others (inter alia) 

u. a.m. und andere mehr, and many 

others 

U. A. Um Antwort wird gebeten, 

w.g. an answer is requested 

usw. und so weiter, and so forth, etc. 

v. (vide) siehe, see (cf.); von, 

of, from, by 

v.Chr, vor Christus, B.C. 

Verf. Verfasser, author 
Verl. Verleger, publisher . 
vgl. vergleiche, compare 
vIH. vom Hundert, percent (%) 
v.J. vorigen Jahres. of last year 

v. M. vorigen Monats, of last 

month 

vorm. vorraittags, morning, a. m. 
Vors. Vorsitzender, chairman 

w. o. wie oben, as above 
Wwe. Witwe, widow 

z. zu, zum, zur, to, to the, at 

z.B. zum Beispiel, for example 

z.H. zu H&nden, attention of 

Ztschr. Zeitschrift, periodica) 
z.T. zum Teil, in part 
zus. zusammen, together 

x. Z. zur Zeit, at the time, acting 

(e.g., secretary) 






4jJ*L^- V yi j£‘ cUKlI _ 4£ydj| L-jlygill 


' ijJlJAxill 


A.P. Anno Passato, in the past 

year; Amsterdams Peil, 
Amsterdam ordnance da¬ 
tum 

b.v. bij voorbeeld, for example, 

e-g. 

dgl. dergelijke, such 

d. i. dat is, that is, i.e. 

dl. deel, part, volume 

e. g. eerstgenoemde, the former, 

the before-mentioned 

enz. en zo voort, and so forth, 

etc. 

e.v. eerstvolgende, the following, . 
next 

geb. geboren, born, n4(e); also 

gebonden, bound 

Gebr. Gebroeders, Brothers, Bros. 

Geref. Gereformeerde, Reformed, 

Calvinist 

Hfst. Hoofdstuk, chapter 

H.M. Hare Majesteit, Her Maj¬ 

esty 


: i J 


a/c. a conto, account 

a.c. anno corrente, current 

year 

a.D. anno Domini, in the 

year of our Lord 
a.m., ant. antimeridiano, a. m. 
a.p. anno passato, last year 

c. m. corrente mese, instant 

C.* Compagnia, company 

d. C. dopo Cristo, after Christ 

Dep. prov. Deputato provincial, 

member of the provin¬ 
cial parliament 

diap. dispense, number, part 

ece. eccetera, etc. 

Ed. Edizione, edition; - Edi- 

tore, editor 


JUjC-VI S-SLiJl CjIjU*£>-VI j*jzt 


jl. jongstleden, last, ult. 

Jr. Junior, junior 

jr. jaar, year 

11. laatstleden, last, ult. 

Mej. Mejuffrouw, Miss 
Mevr. Mevrouw, Mrs. 

Mij., Maatschappij, society, com¬ 

pany 

Ndl. Nederland, the Netherlands 

nl. namelijk, namely, viz 

n. m. namiddag, post meridiem, 

p. m. 

N.V. Naamloze Vennootschap, 

limited-liability company 

o. a. onder andere, among others 

ong. ongeveer, about, ca. 

Opm. Opmerking, remark 

p. a. per adres, c/o 

p.st. pond sterling, pound ster¬ 

ling, £ 

Sen./Sr. Senior, senior 

vgl. vergelijk, compare, cf. 

v.m. voormiddag, ante meridiem, 





ixjLiJl 

es. 

esempio, example 

fasc. 

fascicolo, number, part 

f(err). 

ferrovia, railroad 

f.co 

franco, post free 

F.lli 

Fratelli, brothers 

Giun. 

Giuniore, junior 

I. Cl. 

prima classe, first class 

Ill.mo 

Illustrisaimo, most illus¬ 
trious 

lit., L 

lire 

LL. MM. Loro Maestfc, Their Maj¬ 
esties 

N.‘ 

Numeri, numbers 

N.» 

Numero, number 

On. 

Onorevole, Honorable 

pm., 

pom. 

pomeridiane, p.m. 





f j£^S j (jdl *Ut(jJl I—S_5 J>- iJl)jJl 4jJU| ^jA Lu-^J 

: <_s4 ^ <_s*j • cjLvsLjJIj 



jAjffcJl l*_ijjt-l 

jJwaJl Ojsi-l 

^}Uy\ jjuii 

Ajydlj 

alpha 

A 

a 

a 

ui 

beta 

B 

P 

b 

tj 

gamma 

r 

y 

g (orn) 


delta 

A 

s 

d 

Ui 

epsilon 

E 

e 

e 


zeta 

Z 

£ 

z 

bj 

eta 

H 

V 

e 

bj 

theta 

0 

9 

th (or t) 

b! 

iota 

I 

t 

i 

b jil 

kappa 

K 

K 

c (or k) 

US 

lambda 

A 

\ 

1 

UuV 

mu 

M 

P 

m 

J? 

nu 

N 

V 

n 

j 

xi 

n 


X 

iS>J 

omicroij 

o 

o 

o 


Pi 

II 

7T 

P 

lS 1 ; 

rho 

p 

P 

r (or rh) 

jj 

sigma 

2 

cr, ? 

s 

L*>oj 

tau 

T 

T 

t 


upsilon 

Y 

U 

y (or u) 

cijU-il 

phi 

$ 

$ 

ph (or f) 

iS& 

chi 

X 

X 

ch 

«S*' 

psi 

¥ 


ps 


omega 

ft 

0) 

6 

l>w»jl 


jl i l jt> US' AjjJl^-Nl <ujlijJl oUiS^I ^ja jU"..aj dAJ.iS 

L^>altA?x^u^l 5-JliII oUl^ll 4^5ljiJl a a / s^ j . cijUI^] aJj! obiLS 


>? 


JjjJjfc'ill ji- oL»lS3l _ ijiUl V_-llj=sJl 


»-, ai :h._ut fapetalous). aero-, summit (acropetai), actino-, tayed (actmo- 
morphic). adelphoi, brother (monadelphous): amphl-, both (amphibious): 
ana-, up (analxlisnil. andr-, of man or male (androecium); anemos, wind 
(anemophdv i. aagios, a vessel (angiosperm): anti-, opposite (antipetalous); 
apo-, atiay from (apocarpous), bio-, life (biology); blema, covering (epiblema): 
bolos, a throwing: cup, fruit (epicarp): cata, down (catabolism); chlamys, 
a cloak iarchichlamydeac)-; chloro-, green (chlorophyll); chromo, colour 
(chromoplast). cleisto-, closed (cleistogamous). cyto-, cell (cytoplasm); derma, 
skin (epidermis), dl-, twice (dicotyledon), dich-, apart (dichotomous), 
dynainis, strength (tetradynamous); endo-, within (endocarp); epi-, on (epider¬ 
mis). ergon-, voik (energy); gamos, marriage (polygamy); ge, earth (geotro- 
pism); -gen, pioducing (endogenous, oxygen); gyn-, of woman or female 
(gynaeceuni!. helios, sun (hchotropism). heteros, different (heterogamous); 
histos, web, tissue (histology). homos, same (homology) ;• hypo-, under (hypo- 
dermis); logos, science (physiology); mega-, large (megaspore); meros, part 
(mericarp); moso-, middle (inc-socarp); micro-, little (microspore); mono-, 
single (monadelphous): morphe, form (morphology); -oecium (oikos), house 
(androecium). -o;d, like (b-ctcroid); oon, an egg ; orthos, straight (ortho- 
stichies). pen-, around (ptricycle), -phile, loving (tiydrophilous); phobe, 
haling (photophobic), -phore, carrying (carpophore); phyll, leaf (mcsophyll): 
phyte, plant (sp.imatophyta). plasma, anything formed (protoplasm), pod, 
[not (monopodia!! . poly, manv (polvpetalous): protos, first (protoplasm): 

pseudo, false (pseudocarp); rhiza, a root (rhizoid); sapros, putrid (saprophyte); 
achizo, split (schizocarp); scleros, hard (sclerenchyma); sperma, seed (endo¬ 
sperm) ; stichos, a row (orthostichies); syn-, together with (syncarpous), tetra, 
four (tetradynamous); thee, a case (theca): tropos, direction (heliotropism); 
xero-, dry (xerophilous); xygon, a yoke (rygomorphic); xylon. wood (xylem). 


ajL35UI 


'. <JLuC-j/yi ixjLtJl ol1 j*J>l 


, annus, year; ante, before 

.A.C., anno ante Christum, in the 

year before Christ 

A.A.S., Academiae Americanae Socius, 
Fellow of the American Academy 
(Academy of Arts and Sciences] 

A.B., artium baccalaureus, bachelor of 
arts 

ab init., ab initio, from the beginning 
abs. re., absente reo, the defendant 
being absent 

A.C., ante Christum, before Christ 

A.D.,anno Domini, in the year of our 
Lord 

a.d., ante diem, before the day 
ad fin., ad finem, at the end, to one end 
ad h.l., ad hunc locum, to this place, 
on this passage 

ad inf., ad infinitum, to infinity 
ad init., ad initium, at the beginning 
ad int., ad interim, in the meantime 
ad lib., ad libitum, at pleasure 


ad loc., ad locum, at the place 
ad val., ad valorem, according to value 
A.I., anno inventionis, in the year of the 
discovery 

al., alia, alii, other tilings, other persons 
A.M., anno mundi, in the year of the 
world; Annua mirabilis, the wonder¬ 
ful year [1866]; a.m., ante meridiem, 
before noon 

an., anno, in the year; ante, before 
ann., annales, annals; anni, years 
A.R.S.S., Antiquariorum Rcgiae Socie- 
tatis Socius, Fellow of the Royal 
Society of Antiquaries 

A. U.C., anno urbis conditae, ab urbe 
conolita, in [the year from] the 
building of the City [Rome], 753 B.C. 

B. A., baccalaureus artium, bachelor of 
arts 

B. Sc., baccalaureus Bcientiae, bachelor 
of science 

C. , centum, a hundred; condemno, I 
condemn, find guilty 



c. , circa, about 

cent., centum, a hundred 
cf., confer, compare 
C.M., chirurgiae magister, master of 
surgery 

coch., cochlear, a spoon, spoonful . 
coch. amp., cochlear amplum, a table¬ 
spoonful 

coch. mag., cochlear magnum, a large 
Bpoonful 

coch. med., cochlear medium, a dessert 
spoonful 

coch. parv., cochlear parvum, a tea¬ 
spoonful 

con., contra, against; conjunx, wife 
C.P.S., oustos privati sigilli, keeper of 
the privy seal 

C. S., custos sigilli, keeper of the seal 
cwt., c. for centum, wt. for weight, 

hundredweight 

D. , Deus, God; Dominus, Lord; d., de- 
cretum, a decree; denarius, a penny; 
da, give 

1).D., divinitatis doctor, doctor of 
divinity 

D.G., Dei gratia, by the grace of God; 

Deo gratias, thanks to God 
D.N., Dominus noster, our Lord 
D. Sc., doctor scientiae, doctor of 
science 

d. s.p., decessit sine prole, died without 
issue 

D.V., Deo volente, God willing 


dwt., d. for denarius, wt. for weight 
pennyweight 

e. g., exempli gratia, for example 

et al, et alibi, and elsewhere; et alii, 
or aliae, and others 

etc., et cetera, and others, and so forth 
et seq., et sequentes, and those that 
follow 

et ux., et uxor, and wife 
F., filius, son 

f. , fiat, let it be made; forte, strong 
fac., factum similis, facsimile, an exact 

copy 

fasc., fasciculus, a bundle 
fl., flares, flowers; floruit, flourished; 
fluidus, fluid 

f.r., folio recto, right-hand page 
F.R.S., FraternitatiB Regiae Socius, 
Fellow of the Royal Society 
f.v., folio verso, on the back of the leaf 
guttat., guttatim, by drops 

H., hora, hour 

h.a., hoc anno, in this year; hujus anni, 
this year’s 

hab. corp., habeas corpus, have the 
body—a writ 

h.e., hie est, this is; hoc est, that is 
h.m., hoc mense, in this month; huius 
mensis, this month’s 
h.a., hoc quaere, look for this 

H.R.I.P., hie requiescat in pace, here 
rests in peace 
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H.S., hie sepultus, here is buried; hie 
situs, here lies; h. s., hoc sensu, in this 
sense 

H. S.S., Historiae Societatis Socius, 
Fellow of the Historical Society ' 

h. t., hoc tempore, at this time; hoc 
titulo, in or under this title 

I, Idus, the Ides; i., id, that; immortalis, 
immortal 

ib. or ibid., ibidem, in the same place 
id., idem, the same 

i. e., id est, that is 

imp., imprimatur, sanction, let it be 
printed 

I. N.D., in nomine Dei, in the name 
of God 

in f., in fine, at the end 
inf., infra, below 
init., initio, in the beginning 
in lim., in limine, on the threshold, at 
the outset 

in loc., in loco, in its place 
in loc. cit., in loco citato, in the place 
cited 

in pr., in principio, in the beginning 
in trans., in transitu, on the way 
i.q., idem quod, the same as 
i.q.e.d., id quod erat demonstrandum, 
what was to be proved 

J. .judex, judge 

J.C.D., juris civilis doctor, doctor of 
civil law 

J.D., jurum doctor, doctor of laws 
J.U.D., juris utriusque doctor, doctor 
of both civil and canon law 
L., liber, a book; locus, a place 
£, libra, pound; placed before figures, 
thus £ 10; if l.,to be placed after, as 401. 
L.A.M., liberalium artium magister', 
master of the liberal arts 
L.B., baccalaureus literarum, bachelor 
of letters 

Ib.. libra, pound (singular and plural) 
L.H.D., literarum humaniorum doctor, 
doctor of the more humane letters 
Litt. D., literarum doctor, doctor of 
letters 

LL.B., Iegum baccalaureus, bachelor 
of laws 

LL.D., Iegum doctor, doctor of lawB 
LL.M., Iegum magister, master of lawB 
loc. cit., loco citato, in the place cited 
log., loquitur, he, or she, speaks 

L. 5., locus sigilli, the place of the seal 
l.s.c., loco supra citato, in the place 

above cited 

£ s. d., librae, solidi, denarii, pounds, 
shillings, pence 

M. , magister, master; manipulus, hand¬ 
ful; medicinae, of medicine; m., meri- 
dies, noon 

M.A., magister artium, master of arts 
M.B., medicinae baccalaureus, bachelor 
of medicine 

M. Ch., magister chirurgiae, master of 
surgery 
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M. D., medicinae doctor, doctor of 
medicine 

m.m., mutatis mutandis, with the 
necessary changes 

m. n., mutato nomine, the name being 
changed 

MS., manuscriptum, manuscript; 

MSS., manuscripts, manuscripts 
Mus. B., musicae baccalaureus, bache¬ 
lor of music 

Mus. D., musicae doctor, doctor of 
music 

Mus. M., musicae magister, master of 
music 

N. , Nepos, grandson; nomen, name; 
nomina, names; noster, our; n., 
natus, born; nocte, at night 

N. B., nota bene, mark well 

ni. pri., nisi prius, unless before 
nob., nobis, for (or on) our part 
nol. pros., nolle proBequi, will not 
prosecute 

non cul., non culpabilis, not guilty 

n. I., non licet, it is not permitted; non 
liquet, it is not clear; non longe, nol 
far 

non obs., non obstante, notwith¬ 
standing 

non pros., non prosequitur, he does not 
prosecute 

non seq., non sequitur, it does not fol¬ 
low logically 

O. , octarius. a pint 

ob., obiit, he, or she, died; obiter, in¬ 
cidentally 

ob. s.p, obiit sine prole, died without 
issue 

o. c., opere citato, in the work cited 
op., opus, work j opera, works 

op. cit., opere citato, in the work cited 

P. , papa, pope; pater, father; pontifex, 
bishop; populus, people; p., partim, 
in part; per, by, for; pius, holy; pon- 
dere, by weight; post, after; primus, 
first; pro, for 

p. a., or per ann., per annum, yearly; 
pro anno, for the year 

p. ae., partes aequales, equal parts 
pass., passim, everywhere 
percent., per centum, by the hundred 
pil., pilula, pill 

Ph. B, philosophiae baccalaureus, bach¬ 
elor of philosophy 

P.M., post mortem, after death 

p. m., post meridiem, afternoon 

pro tern., pro tempore, for the time 
being 

prox., proximo, in or of the next 
[month] 

P.S., postscriptum, postscript; P.SS., 
postscripts, postscripts 

q. d., quasi dicat, as if one should say; 
quasi dictum, as if said; quasi dixis- 
set, as if he had said 


q.e., quod est, which is 

Q.E.D., quod erat demonstrandum, 
which was to be demonstrated 

Q.E.F., quod erat faciendum, which 
was to be done 

Q. E.I., quod erat inveniendum, which 
was to be found out 

q.l., quantum libet, as much as you 
please 

q. pi., quantum placet, as much as 
seems good 

q.s., quantum sufficit, sufficient quantity 
q.v., quantum vis, as muoh as you will; 
quern, quam, quod vide, which see; 
qq. v., quos, quas, or quae vide, which 
see (plural) 

R. , regina, queen; recto, right-hand 
page; respublica, commonwealth 

R, recipe, take 

R.I.P., requlescat, or requiescant, in 
pace, may he, she, or they, rest in 
peace 

R.P.D., rerum politicarum doctor, 
doctor of political science 
rr., rarissime, very rarely 

R. S.S., Regiae Societatis Sodalis, 
Fellow of the Royal Society 

S. , sepultus, buried; situs, lies; societas, 
society; sociuB or sodalis, fellow; 
s., semi, half; solidus, shilling 

s.a., sine anno, without date; secundum 
artem, according to art 

S.A.S, Societatis Antiquariorum Socius, 
Fellow of the Society of Antiquaries 
sc., soilicet, namely; sculpBit, he, or she, 
carved or engraved it 
Sc. B., scientiae baccalaureus, bachelor 
of science 

Sc. D., scientiae doctor, doctor of science 

S.D., salutem dicit, sends greetings 
s.d., sine die, indefinitely 
sec., secundum, according to 
seo. leg., secundum legem, according to 
law 

sec. nat., secundum naturam, according 
to nature, or naturally 
sec. reg., secundum regulam, according 
to rule 

seq., sequens, sequentes, sequentia, the 
following 

S.H.S., Societatis Historiae Socius, 
Fellow of the Historical Society 
s.h.v., Bub hac voce or sub hoc verbo, 
under this word 

s.l.a.n., sine loco, anno, vel nomine, 
without place, date, or name 
s.l.p., sine legitima prole, without 
lawful issue 

s.m.p., sine mascula prole, without 
male issue 

s.n., sine nomine, without name 
s.p., sine prole, without issue 
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S.P.A.S., Societatia Philosophiae 
Americanae Socius, Fellow of the 
American Philosophical Society 

s. p.s., sine prole superstite, without 
surviving issue 

S.R.S., Societatis Regiae Socius or 
Sodalis, Fellow of the Royal Society 
sb, scilicet, namely (in law) 

S.S.C., Societas Sanctae Crucis, Society 
of the Holy Cross 
stat., statim, immediately 
S.T.B., sacrae theologiae baccalaureus, 
bachelor of sacred theology 
S.T.D., sacrae theologiae doctor, doctor 
of sacred theology 

S.T.P., sacrae theologiae professor, 
professor of Bacred theology 
sub., subaudi, understand, supply 
sup., supra, above 

t. or temp., tempore, in the time of 
tal. qual., talis qualis, just as they come: 

average quality 

U.J.D., utriusque juris doctor, doctor 
of both civil and canon law 
ult. { ultimo, last month (may be abbre¬ 
viated in writing but should be 
spelled out in printing) 
ung., unguentum, ointment 

u. s., ubi supra, in the place above 
mentioned 

ut diet., ut dictum, as directed 
ut sup., ut supra, as above 
ux., uxor, wife 


v., versus, against; vide, see; voce, 
voice, word 

v.- a., vixit-annos, lived [so 

many] years 

verb, sap., verbum [satis] sapienti, a 
word to the wise suffices 
v.g., verbi gratia, for example 
viz, videlicet, namely 
v.s., vide supra, see above 
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unuB, una, unum one 
duo, duae, duo two 

tres, tria three 

quattuor four 

quinque five 

sex six 

septem seven 

octo eight 

novem nine 

decern ten 

undecim eleven 

duodecim twelve 

tredecim thirteen 

quattuordecim fourteen 

quindecim fifteen 

sedecim sixteen 

septendecim seventeen 

duodeviginti eighteen 

undeviginti nineteen 

viginti twenty 

viginti unus, etc. twenty-one, etc. 


duodetriginta twenty-eight 

undetriginta twenty-nine 

triginta thirty 

quadraginta forty 

quinquaginta fifty 

sexaginta sixty 

septuaginta seventy 

octoginta eighty 

nonaginta ninety 

centum hundred 

centum et unus, hundred and one, 

etc. etc. 

ducenti, -ae, -a two hundred 

trecenti three hundred 

quadringenti four hundred 

quingenti five hundred 

sescenti six hundred 

septingenti seven hundred 

octingenti eight hundred 

nongenti nine hundred 

mille thousand 
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ad, to (adhesion); albua, uiAito (alburnum); amplexus, embraced (amplexi- 
caul); arena, sand (arenaceous); argilla. e/ay (argillaceous); auriculus, little 
ear (auriculate); axilla, armpit (axil, axillary); bacillum, little staff (bacillus); 
bi-, twice (bifid, bipinnate); bulbus, onion (bulb); caducus, fallen (caducous); 
capillus, hair (capillary); capitulum, little head-, capsula, tittle box (capsule;; 
career, prison (carcerulus); earn-, flesh (carnivorous); camncula, small piece 
of flesh (caruncle); caulis, stem (caulicle); com- (cum), with (compound, 
collateral); corona, croton-, corolla, little croum; corymbus, bunch of flowers 
(corymb); cutis, skin (cuticle); decurro, to run down (decurrent); decusso, to 
divide crosswise (decussate); dehisco, to open (dehiscent); duramen, hardness-, 
equito, to ride on horseback (equitant); ex, without (exalbuminous); -fid, cleft 
(pinnatifid); fistula, pipe (fistula); flaccidus, withered (flaccid); flos, flower 
(floral); folia, leaf (foliage); folliculus, little bag (follicle); fugo, to flee 
(fugaceous); glaber, smooth (glabrous); glaucus, bluish grey (glaucous); hasta, 
spear (hastate); haustus, drawing up water (haustorium); hispidus, bristly 
(hispid); humus, soil (humus); imbrex, -icis, a roof tile (imbricate); impar, 
unequal (imparipinnate); inter, between (intercellular); involucrum, cover 
(involucre); labium, lip (labiate); lignum, wood (lignified); ligula, strap 
(ligulate); loculus, little place (trilocular); nectar , honey, nodus, knot (node); 
fiuto, to nod (nutation); nux, nut (nucellus); ovum, egg (ovule); papilio, 
butterfly (papilionaceous); par, equal (paripinnate); paries, wall (parietal); 
pelta, shield (peltate); persona, mask (personate); peto, to seek (acropetal); 
pinna, wing (pinnate); pluma, feather (plumule); pulvinus, cushion: pyxis, 
box (pyxidium); racemus, bunch of grapes (raceme); radix, root (radicle); 
renes, kidney (reniform); rota, wheel (rotate); sagitta, arrow (sagittate); 
sectus, cut (pinnatisect); serra, saw (serrate); siliqua, pod or shell', subula, 
awl (subulate); umbella, parasol (umbel); urceolus, little pitcher (urceolate); 
vas, vessel (vascular); versatilis, revolving (versatile); verticillus, whirl of a 
spindle (verticillate). 
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t£JU L^> ^iuj uj- ujjjl JjL*jJ| j ^ la i / < x3l f-Wu>~ *yI j| 

£?*>- jj-^o . . iJJj i t_i!^ll ij jZ^jt _ Jj'N/l |»lail ^ t SLJ-I 

^jl cL>*Jl ^Jrrj t ii jJIj Ajli*Jl ^g'*. c _ i)L*jJl jt _ oli jji 

f-Uas^^fl ^S- _ JU-I io-jLu _ ^«Nll . i>%y w>J iL«l£ illui^l 

. *Ua>-N(l £jA ij~£ t£j >-t CjLp y UIJuCj jJj i <L*Jailj 4 jj«JD| 

t Ia ^jCj ixjLiJl ili.T {yj 

(JL» jji li -uJU~» c) j . /i~-> «il ,_ji Ai*>n gSlij jT ^_w>l jSa _ ^ 

,_5* - (3L- vi-p-LJl y _ oU- b...*^ MI jSs jt i lL^kJI 

. l^lp 4jL** ^ibj l^;! ^s- j 

y>yij L»ij 1 SvWpI Jjjinll jJIp ^ oli^bs^-l jjsfj - Y 

. otill Ijla L^jjLuj 

Lji l$JLS] 1 iLfi ^ ^ il*JL| 1_ «»y - T 

. i_JbJl 

^Vl IJL4J Ot bji J£l!l o\y* J o%Uil J^l jJt Jl SjLiV! _ i 
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t U iUUl Jl j£iJl Ol^LP ^ sjLiVl _ 0 

• Or- J i 0~<l*=-Vl J<IjSS JSCiJl ^ ^ 

^ ' ^ Ul oL-ljOJl ^lj^u-1 » J ^t-l^. J\ ;j LiVl _ i 

• t l^w>*Ji j* 

Vi*J' JsL-jJl J jj&i jJl ►Uast-Vl J ill.! i^ dJLL- cJIS 

i_ol^- i yuJt £j *Jl ^ \^y J-^ill ll* ,J J>C ~J j . j-ldJ oJtfll ^j?Jlj 

. <UttLJl ijkSUl y £-j+e>jl\j <sjJl i-o-a.1 l j~^jC Jli»Vl j t 

CjIuiLlSS^I (Jk ^Sii) C5>»J 

iLl <_lkoM jAj c o* u 10 ^ ^jL« y> Qutation ^.LaVl _jl ,ydl 
0* oLiLd'ill i_*iks L^j t I^r^il *_}A-I Ol£ <j[ l^U- 

• (Jt* (_J^" '—*>"U<9 

• iJLJi oLaLrfVl ^a>oj 

£^HjdJ 1 ot^TJ-'y 1 fj &z+ p S i_s~°'^ e ‘ Or! oLjIj^VI ^>y - I 

. £jl ^Jl J-rfiiil j_,» jaJjJl oljit iiUi 

(_ 5 * '-JJW’jj - j^la— 0 - i jjUd - 3- . ; *S . L l iLjJaJl ^ j^J _ Y 

^^Lpj ‘ 0^1 .kjl ^ Jaljj j i aJUi^ ol Ja .i 

0^ IalAajj L $it ^J-5 j-ST <iL^« il y l Iaj^Lu* SJL^-lj 

. UjLj o^j 

isL^a l^La Or^^ <y* Oii •k—L? jJUaia O'* ixjbla *iu>\S iJIjI Jh& C.~~-^3l \i|_a 
jl L jJLyail (j-Jtj 0 - CjI_ r SjiSl d)bsL*»« il jy U>JLo ; oJls-lj 

. J^L*AA ^jA l)^^j 

l jLn'j\s- J^-li y VI Ul LgJ^i °jj-s^ll °*I-fri cjLxL^jVI jl^.j. 5JL?" l5*J 
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^y J I Sjis JS 5 jIJj ij ^JjVl jAr^il ^ 1 

. o y>~^ 1 o j£jd\ AjL^J ^j> Oy^-'J\ | j , ^ .‘i f?‘ . tl l <L«^P 

UjiL^l ^a 37 iljjail CjLwfLlflVl oa_& * ■ JlaTt j 

Ji ylCjJ l iya^cJi Jl JjLoJl ■Uji-lJl OLiUxll {jA Jj^aJ — V 

ajuN olojixli eJL» Cj*Sf_j . ,j \Jl i-xs-Uo {y> u>\^ jij ^Jp Jj*aJ-\ CjNU-I liilj 

. ^LaVl l jj‘'^Ke- <_Jiat"N l^jls . . Sjj-ia* S^U 

ajjj. ./all oMb*- jJ ■* L/i . t * iLolS isrJL^) {jA J&\ ^Lxil jjs^i _ £ 
t t ysU-l 4 jjJL(Ij ^jjdl ipLv» iwJlSJl wLoo jl tiUi ,jP • c5j-s^l 

. j.iurf:Jl j_^«!Ap JUjcu-I jji _ JU-I iojsu - oL)jL*il ja-*sw jJJ »jLi^l £• 

^jA aStxj jl oLutfLxdl 5j^-s^ ^>-1 tw-jlS" (_$Ij ab^i c5^l *--ol^il (_yb — ^ 

^«..«T<JlI 3jlj jj-a (jjl laA I-^>-6^-w*J I a - fi yA^J (JJl l^-k jl 

jJu^IA ^jA t jJLs^^/l Uj.i > /0 A ^jA 4.*... 10 . 1 .1 colli Jib — IaSI.5 — ^yA^J — *1 

■ (Jj'j 

Ta^j jl ^yjujj . 4ui*«flll oilil ^^a An I ( - ) jLwuai^ qLJuij > V 

'. <diU«-o <lL>j>- ( j-a IfrJ^- JSbu CJlS j[ Capital yS i—j^p-sj <Luu1a]lI olil ^y> (JjVl 

JLp JloSm (Jj’jll <l<J^J| Lg-Jl t _^«-“-’ I ^LiJL-l oJIS jl j-.K./a jj>i j 1jl 7 l^a^lj 
(jaJl ^j^ajil ^(J ^ i LjJli 4^1211 Sjlll cJlSl *1i Ij 5iL<i 4 JL*j»- 

. 4J v_aSo 

jl i J <■ 5jJLp f-Uas^t ca ^^i jlj jp>- ^ U5 i~at2il Salll Jij _ A 

‘ OjJiLa lkjL| ijjj jju [ ] i yJlA*j> ^ plk>-\/l liLta ojLiJl jjSluJJ C A ^nj a-S 

t Jv’Vl (J yiUi Ua&- sy^j JLp ilVaJU ( ijyJl ^ las' J ) sic i*K ^>y, L»i 

jUi jlS" j| j»j^Ul gyryjalli 4 j^Xx1L L«Jj 
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<■ UjAaJI £>-ljll JaJI aip ( a-j^I ^ LAS' jl ) sic US j»U>c~.l _>IK)M 

|tJ parentheses ailb aj^hII _ji sic a^J^ - ^ap ^jCj U^ 

. JlJIj U fr » »«j LcJ_j i UjlSdl iJVl (_ji <AUa*H 

jl Aa>K 3 l i_Kvj l A-»;^ll ojlll ^ lift** 1 ^* JuStlJl ^ A-P^Jl JllP _ ^ 

L^i ^ t _ J K i ilila i_»j_pti L^-J| aLijMl i_jJl>- ^Jl aJlJlaJI oUK 3 l 
I41 ^1 ikiJl ^ 1 uj-’y uri italics mine h>K ^LiVl 

'. ^llll Jllll lilji j^fAijiJl Jmj aJUJM 

“Resistance to onion smudge is positively correlated with color of the 
bulb outer scales” (italics mine). 

cuK oUKdl j\ UKlI Juu jJiAxji italics mine luK ^J> j Jij 

. 0 j£» La iljU ijjjptl 

oJla o jSh aU” ) U~aa11 SjU.1 e-\^>-\ ^1 pj ;>- oA>- a*p^J l aip _ ) * 

Sjljj ^Jl LgJ Aa- iS^yU 4 1 ^>-UaijI iljJ A la All! Axilla A-a^Al Oli jSv aljif-'S/l 

lAlS) p\ yj> 1 py>- l)1£« a! ,/sZa Jalii lii^la jj . . ( 

^jA jAp. (^L Jalilll JjSoj <• AJbdl CjUKJI ^a APJAM |*t oAj>-I_j a*K 

Oa-^j UK (_$T ) tLlli C-P 3 UK _ jJ^jIaII |_p>Aj ^ _ Caljll 

( AljAptll o U KH ^yA Ulllla AP jas^a jl ;Aj» 1 _j A*K (jl 5 la 

^1 capital j~S ja> jj-aaII UK Jjt ,y JjMl «_i ji ~I jJ£ ly** _ \ ^ 

I _ r aill (ajL^cioal ,_^1 ) sAjaJL| aLJU cJUaJ lil _ ^XJl jl - lower case j-U> 

. dJJi ( (J-Kll 

jj -j ^j^iaII ill Jj-Ij ^Uol *$y?y > Ai _ oUaLaMl ^ 

1 jjAlpji | j<o..vaAj ( _ 5 1“')U CuLuLaMl oK - (jrd^ I_5~°'^ p 

. L^J j-Jo ,^1 Uji IfeK ►IajNI £» 

___)A£- 


ju£l\ 

{j£Sj 4 Aj*l*Jl AjtiS^I Cj[am> y (_s* (!)l 

iii.'Vl dtii JU Jj-Jj 4 J~>cdl iSa [j 4TjVU- U lj~S 

: iJbJl 

l^j iiauV AjjiawII jjfr Cili^lUVl 

Lft^jlj i fc ■ -■»- ^0 O^UUll Ap y>tA Aj^Ja* j*P djU^\^>-l U.A1P 

d^ o^UUll j-Jt j oli^b^l liLLj dLoJJ-i JjJill dr" ‘ oLivaJl 

? ( _ # SUaa-)/l A*J ^ ^1 j 4 (ij^l jJj ijs- ‘ L^hAju 

dlilj Ajji*ll ^ J^iiU ti-p-Ul LajL^-I ,^1 JL^»-Vl -u-i SJtiiUj 

? LjIjJLxJI Jl Lfci jA t)j^ (_^Jl 

L^j iij** tijy dr“ ijy^ 0* j^ t^i <^1 

- JjU pLva^Vl jj*xl ^UJj^j a-jSI^maJI (_jLp UjLS 

AouilXill CiIaIUI jUSil ASJ 

t\y-\ iijJl | ^p jJaiV fyy^ 3 j-*-Ll 4^u»Lll oUKJl jL^>-I ^ As-til <jj 

. lLp-LJIj iii l^jLaJI i_—v5o LgjT US’ 4 aIIS lIjtJI 

ii>_p*Jl AjjJl*1I (JjU* jll ^ LgjjJp- jjScj f-Ua>-^/ Ali»t - U»s _ jSjJ j 

'.' i . .- I'Al 1 g». A yt j£, ^ olUS ^>IJl>»Xj<I ^1 y? y jJLiU ioJiil j\ Sj j .JL d l 

: Concentration ySj UiS JjU« content y>v> iJLS _ \ 

j I o j— «J ^y-9 jiJl • ■ • U» ®iU» _jl £jA JLj-jjU jIJLAa jA (^^aJ .1 0 } 

iLijlj iljJj - Aai )oj> 4yS jAj _ (JjP& J.I (111 ^yuJllI ^yj . . . . A —5 jj 

l£yS*eA l) 1 J _^lll j j>cJ^} J . Ij-A A^l jJldJ tS*jJl J) ‘‘ ^ ^' 

^iljl jA jp^\ Ol ^ 0 ^jA ^ ’ ' j pS J- Y • lillS oLj^^vsJl 

. gp—Jl dr* ^ • • / f*^r Y • OlS 


— - ■ ■ - - - jjJLJl 

: Various ^Lj i*J5 JjUL» Differential c5 L^l/£ _ Y 

jp %Jb L^U^u-l jyr^ij i oVaUll y (e- y iJbi Differential US jl 

: Jt. £U>\y> Various i*K 

‘We tested various rates of fertilizers’ 

: Fewer US Jjli. Less US _ X 

i Jlaj ^Jl oL»53l J.* Less 4^15 1 ® 

. JaSi Jl*j L» ^ Fewer a«J5^ j L »j >< 

: Most U US Jjli. Majority iJl* _ t 

_ most i i*J5 UijJ c Ja£j S*j U iJlp 4*K JajCLJ 

. LaiT Jl*jU £-*j i JjJN cjLaS3I y ^ - fewer *uiS 

: Death o y US’ JjU* Mortality fbi US _ o 

l*:., j . cj j^JLJ tikU. ^>-ji t -Ijo 'jJz iJ-l cjhsl53l J5o 

: J yi\ jyUi ■ ■ '£U ‘ oLUl o ySi &U <, o^ll yU\ J/I 

‘Low temperature can cause mortality’ 

‘Low temperature can cause death’. 

Only X% mortality occurred among Y. 


; y 


: J yi\ J 




Only X% of Y died. 


U^j iSjJi 


: J^ill 

jy^j 


All treatments coused >87% mortality of... 


All treatments killed >87% of... 




: US' i oU_jJl Jjuj: jN I jJLo Uus- \mw> mortality ^Ij^I jjS^j 

The mortality rate was 10 % per day. 

_ ,juL»Jl ^4 jjLs-VI SJL^jJl _ 1 Wo W. J. Lipton ^e- ) 

. ( jlJL^J .1 {y> JjSII jJL>Jl 

: Several jo Jp ids' JjIa* Multiple aJOcu ids _ 1 

j i ‘multiple choice’ Jli ot — - ,^SL*J i ii*» multiple ids ol 

(. ‘multiple treatments’ JJU ‘ ilU a dj^i Lw>- l^lJAjud JjaoV 

J\ L5 Jaju‘V j 4 pronoun ^ Several idS Ul . ‘multiple cultivars’j 

. 4_A*3J 

: Flavor i$£j idS JjIJU Taste JjJJl i~-*U- j\ (jjJjj idS _ V 
^jAj t uUJl (Jjji* 0 L»»jNI Ljj i*jjt taste 4^JlS" ^~JL> 

4^5vlJl Ut . 4 oji4 4 4>-^li,lj 

1 >- ^JaLaxL! t i— 1 ^JL]I JS^fl (_£dl < .S 

: Jjill . .. Ijjj t j 

‘A panel evaluated the taste of the new cultivars in formal taste tests’. 

! JjaJI lijj 

‘A panel evaluated the flavor of the new cultivars in formal taste tests’. 

. ‘flavor evaluation’ j 4 ‘taste test’ i*iLiJl ^j 



' — , . iLmJI - 

: Use S^lS" JjLL. Utilize _j jt u* JLi i<Ji’ _ A 

Jjjlj t utilize hAS ^ uj_>U all iJlS' use j! ^-i<JS3l ***y u* ^ 

. Ajli (JlojCuiVl 4jjJL»- <lJLp 

: Visible jt Visual ( j_ r aj iJS _ ^ 

Jl Visible US U t ^ » jt ‘ J*i 1 J\ Visual i<J5 

• . ojj ,j£*j jt tjjj* U oj£ 

‘The low rate of Fe induced a visual symptom’. 

I <Jjill ^c^>u/aj| Ucl_j 

‘The low rate of Fe induced a visible symptom’. 

- ^"LJl -^Ml 1 <m W.J. Lipton ^ ) 

; Jjlifl -ulS3l iym _ 1 • 

tomato JULi 4 oLiil <ub^Jl Jjlp j jjjII d)t 

. Apples j i Apple j <. tomatoes l _ r J j 

'. J3 4j 1 .LaX u jLa li^-lJl eJL»-jLo JaU-l j>JLp _ ^ \ 

j*J _yA U^J t ci)Jb>- Ji5 Lo 1 j»\ l)I ii«s>-Ul il2ip| L$J (^l oMU-l <di»t 
L: .,. ; l • j *_^]| lkti-1 CjIjLjJI ) JjLa i ja)I I t_LU3> ^yt JLStxlli 

'. ( * j *oljLJl 

: 0) JH- 

• The rate of X was significanthy lower under A than under B. 

t ( SJlp-j ^JoJl jAj ) (J-txli jjJij j^2j |»J li*P-Ul (jt (_jA 4 AjU-I 

: SjLj«J| l) j^o . . IJljj . Ai;jc« cjISj! jj^LJ olJ j-j L , 5> jJi Lclj 

* 


X occurred later under A than under B. 


4»*dl 


: (^) jli. 


• Primary organs were thinner and longer.... 

oJlS Lclj i jtdJl IJLa y oL«Li Jjt j*-2j •■Lp-LJI i)t y> ao*a£-\ 

; ojlodl As^fi j . . lJb_j . la St oUa>-^L» 2 _/**-• 

* Primary organs appeared to be thinner and longer.... 

: r) Jls. 

• ... leaves were photosynthetically active. 

. ^ j-.AU (.bJl JJUa ^LJ LoJvJ t ‘LjijJp CjJj LjljjVl <jt 4 ju2J-I 

! 4^j>ivaJl SjLjJI l). . IJLj_ j 

* ... leaves presumably were photosynthetically active. 

_ ^JUJl pLJ 5»**j>JL1 4jjLp-VI iiL«jJl _ \ W.J. Lipton y> ) 

, ( jJiLuJl jUL>J.l ^jA I ^JaJl 

oljj-Ul iJju <LjSLA-I ajai ijUl o ji y> j ..., »~ ll _ \y 

: 3_sJjJi 

• 

.3^jla]| _)l$A- 1 ^ .t UpP^ll ^J yat 4*1 aP y (1)^ 

^1 yj i oUjSlI dll; l$J ^yd; force of gravity LbU-l iy JUi*j 

i_jUl jigA- 3.XP 4jLs4St>eA 0^3 . (g) JA^Jl d>-t; 

^^Ip , 5 jiJ.1 pIp^JI Jjlaj t rotar _>ljjJl pl-l ^Ijj djbj <■ (ipm )iSJjJl y 

AAJdll y oljj-Ul idP u)li . . Ijbj ‘ Ifr yi au y 1 (j 1 .,<at aljj olij£ll 
( uJ C^aJL^alml ijiULl a y y lj£)LJ l 

C*aJp ISJ g Kn~& l$J (1)T (j^AJ ,^1 CjULJI _^.l ■>jUl aj^p-t ^ la»a 
W.J. y ) <1 jl«jM rpm JwJ jls g i«J Ju^ OlSCaNL j»bL«j t rpm i*-i 
y ^yllll jJjJI _ aSaja ^I (jJLJl pip 4 jjL>-VI JJLu^1 _ \ t Lipton 

. ( ^ibJl oUll 


1 J. ■ . „ - 

: UjaII UiJl JLilV ‘Caliper’ UlS _ \Y' 

<zjjsr US' * ^LS * 1 JjlC _ Ui*Jl i±j _p«Jl ^ _ Caliper<uJK jy*i$ 

Trunk caliper was’: ot JjiJl ‘ Ujljdl AjjJLi)/l J> SiUll aJLp 

jUr >*J - caliper JU ‘ ‘... caliper growth...’ jt c ‘greater in A than B 
^r^vaJlj . ^Jl. . . . oLJl £l>- (, oLxll jji ^jJl lilj t - ^Lall 

. — — i., | (J1 

‘Trunk, branch, and root diameters were measured’. 

_ iX/'ill jJUJl fjU UJL aJL^JI _ \ <\<\i W.J. Lipton ^ ) 

. ( yiUJl jlUH y Jllll aJbJl 

At*ail (ji _ AHuLa jj^oj _ CiUKlI Qji&li JjjLaII jjfr jfjfill uiaj 

jl j &li <LwoJLaJ| AjL53| Lp yJ!» pUa>- , bll jtS I ^ja Jj*J 

cjU-jjJIj ojl yi ~I JuAj (_sJJ l ( Celsius j* ) C y£» Temperature Sjl J -1 

. o.t^“I^Jl ALa^Ll At^ljxJI aJ ^ j!dli f g Al S Aj^ll 

t dJLIi Li U.L« UK I 4 JU* oi l 5 1p Temperature UK ^ 

; ( jJjJLicll Jjo + j i JjJjdl IK 

- It was maintained at a day temperature of 21C and a night temperature 
of 15C. 

+ A 21/15C day/night cycle was used. 

- It gave a daily temperature of 20C. 

+ It gave a daily mean of 20C. 

- Befere the occurrence of a 36C maximum temperature. 

+Before the maximum reached 36C. 

j-SjXll £* _ aUM _ Concentration jK j UK jKL KU.K 


oVl?v»j U j..4 »f < jJlj ojJl ■ ■■ ■ ■ 

^^ixjLo ■ ^ 1 } • • ■ iy&l t iJjJLLl ^ *y^-\j t jNjil jji* i <Lili 

0*ilL>- ^5 ^jJLj • LCji y ‘Ln.U 

. . ‘ Concentration yS j 

‘X was applied at a concentration of 0.5 M’. 

• j! i* 1 _ 

‘X was applied at 0.5 M’. 

_ ^jJL»J <jSvjyi^l ou^><JLI 4 jjU>-Vl <ULji jJl _ N ^Y W.J. Lipton ) 

. ( ^hJi juJi yo ^jl-Ji 

( i-ij-uajjiU CiULall f-UaPl ) Ci^LUull £yu Ja&ll ulij 

4-1JJJ L^. ‘ lSjIaII JbjjU *t*LJl <5jJl y ( j yuj 

*—IJ^j l*iu i iL>LnjJL! t... '< > .• / > j f-llz£-\ <uSLiJl *Ua»-*lM {y>j . LJaiMj 

. 4 JUUII 0 JL^J ^a>-\ (^JJl jj5l53l 

i_-j>«j i—i»£j t ( _ ) Idjfc y i<uLiJl eUa>-Vl <dl«t L*_jj 

: ( + ) ^waj 

- Treatment A was 10 cm high. 

+ Plants in treatment A were 10 cm high. 

- A pH of 6.3 had the highest leakage. 

+ A pH of 6.3 induced the highest leakage. 

- The drench had more leaves. 

+ Plants that were drenched produced more leaves. 

- In the pinched experiment. 

+ When the buds (or plants or shoots) were pinched. 


' " -i — i — ki^JI ■■ 

- Leaves were rinsed to remove surface cont aminan ts in water. 

+ Leaves were rinsed in water to remove surface con taminan ts. 

- Leaf Zn content was higher in trees that had been herbicide-treated. 

+ Leaf Zn content was higher in trees that were in herbicide-treated 
plots. 

- The fertilizer with the short release period had a higher N content. 

. aL-Jl (3L>J^ jll jXuJL Lt- ' .-i 

+ The fertilzer with the short relase period lead to a higher N content of 
the leaves. 

- The site was fertilized before planting with 1000 kg of ION -10P- 
10K/ ha. 

+ The site was fertilized with 1000 kg of 10N-10P-10K/ ha before plant¬ 
ing. 

- Sugars increased in storage. 

? j ^ c iilkll ^ i djLjSLJl ^ Sibj dili i_?*i 

+ The concentration of sugars increased during storage. 

_ jJLJl I L,U.)ll SJUJI _ mf W.J. Lipton & ) 

. ( £,Ul JLUil ja liJWl jJbJl 

Al ji SjjjJalb (Jtjl 

LjLJl ^ fkll . . . ijjJH jt t ji (j-bi ‘Lj>-U! L-lip 

t ojjllj iivaJl tilb Jl iLa-Ul jJt j <lrf ,>« 

Jlii Jli J . <l)J_pb ‘ iU/SM ^bSj <! tj-Jj 


— ■■■ ' 4iJI 

{j* - aJLL| oJA ^ _ ^LVj t aJIp i>-jJb pWla.T yt cl) jjJl d)l 

<JiVl |*J-lA? _ -UUs- _ ( ^jCj c isji; Uja j*->J-lj (Jl SjLiVl 

- -LLjjVl Ija ^ Li-a-Ul iLSipL i JsLjjVl IJLa <U-,p ^^Ip 

- (J-* 1 - L$u« • • oVU- j*j>J-lj jjjJl (jjj -LLJjVli 

•— 1 L>ji jt i Puffiness ,—4jL/ia ^y-lj A >> Ug jJaUa jL*j ju>- y Ljup 
jLu -U>-y U-Up jt i Hollow Heart iJj>-V 1 i_JLsJL 4 jL/m ^j>~\j aj^Lp ^„U 1 U. 
.J.Lipton y ——p ) ^UL _U 1^ ~^j*i jl*j c-jL&L-L , i ■ *.>,(?! ^^>-1^ A-oJL-a t_]LiU y 
y iij Vl j-L*Jl _ ^LJl ^.jLJ <Siiy ^fl ijta^JLl ajjLs^NI aJL*^J l _ 1 ^ ^ 1 

. (^Ul 

(jijill jl (^jllil ^Uull (jC- 'bbjj (Imul ^Uall ^Uil) CjljLVJ 

1 (_S^J*^ jl ^UaJL AaJjxl-J.1 aI_^JLI oLaLSj oliLJI f'UapI Lo-jI.3 j^jCj 

i ^LAll j*Jij l$Jl jjLl^ll lj«l^ £li yjl jjWl j\ c J^cJLJ <LUL l j&- 

: ^L. l^liat y* ydlj 

JL ^Ip L^J 4 »~ ., ,^l i izj\s yJl yJl (jOLJuJjJl a~jlpI _ 1 

a^IpI ttU> d)l . isOjJl y »—ttJ*V 1 y 1a>-1_j = mil J| sj b>-j oL Up i mils 

. y«JllL j? 1 j 1«jIj> o^Slj d)l iwjjtj ^JLlJ jA\ 

‘ jJl ... 1 jt c o ^ Jia i gauge gJ-L aJL J* ydl ibL-Vl dlw _ Y 
,1)1 JDL-Vl dUa OJ . JDLaVl pjLg-J VI l*J ^V oLaUJl oJLgi 

. j " a.s ll iLi LojI.3 jSh 

30-^1^ JLjiJl ol JU ‘ mesh JL l^p ^1 J^bll u y aJ Ua _ T 
v_-^ru JL^iJl \zA>a d)| . aJ_^1p Ujj J5L ( A>ui ) Lup X ■ aJ jl>-^j ^1 ‘ mesh 

. (_5jXll ^UaJL u?r* 

4j>-L*AaA LLa3 ^ 0 ^JjjJl ji A^jMajJL) — £ 


. —' ■ ■ ' ■ I . I m «.l n )l I^aJI — — - , 

Y o • • _ \ • ■ ■ ^y> <c?-L*» i_dJb>cj Ajli jJI j ( ^JL>b4 

j»llii!l ^ j~ joJI L^ita ^ <Ujip*5»JiI 

<uipx^ ta j.^Jl olS" lij^ L*l . ( ^ • • • * = i jdl 

- £jjll jllU 4xJ>r7...ll 4 >-LJlI SJa-j jSj _ jJi'SIl ^jIp _ jCj <ili i O>o 

4^L>J.I ^LiJl ^jg- oL. jixll ( jx iJby> ^Jvajdl ^ |»JL5j j . . IJLa 

. tSjdll j»UaJl ^ IfJ o^Uil 

CiUjULlI & 

Oj-£> t!)i {jA i_JLdJl y> ^ ^ _ ijjlSil jl 

oljjLSil Jixs . . IjJj s l_jIS3| a~*j UJ ilLi j! (j~J ^1 i <LaJij 

: ^LL sUI^. ,^0 

: ^ ‘ SjlsM JJ5 ji\ oUy;S3l Vl ^ 

i j ji Ji «/? j v _ i 

‘Terminal leaves of stressed plants had a concentration similar to older 
stressed leaves’. 


i OljjiTjJb (JjLaj Iclj — <UjLJI 4JL*J>-I _ (jjljyS/U OjlSj^l l)^I 

Ju US 4>c-v^ Oj£j IAjj 

‘Terminal leaves of stressed plants had a concentration similar to that of 
older stressed leaves’. 


J_jjaJl . /gj i’y — i 


‘Its yields were similar to cultivar X’. 


I aS 2JUJU1 Jj^si j£j Ijb_j t Jjv£*db Ixlj 


oLu^VU <l)jbbN <J_j-^asdJ d'i 

• Ji 


‘Its yields were similar to those of cultivar X’. 


^ ^ - d: 4ijjl 


‘ d ja)I jw2jV >- 

'... had a concentration that was about 25% higher than the control’. 

d) j£j iJb j l «julj^5^dL> C)j1a> Lrlj 4 d)jU»Y eZjl^-S^dl d)^/ 

'. US' 

‘The concentration was 25% higher than that of the control’. 

Jyill j. — s 

‘Tree Y on Z rootstock was significantly larger than all other root¬ 
stocks’ 

dUJ^l j jSo iJbj i d)jl5j Lclj i djv’^lb ijjUjV jUUi^ll d)^l 

: Ju US 

‘Tree Y on Z rootstock was significantly larger than trees on any other 
rootstocks’. 


d_yJl Y_* 


‘This pattern is similar to other data’. 


i 4jUcX^*yi l»»'.i d)jl2j lilj 4 l^JLp j : L d)jUjY AjUbLyuNl be di^f 

\ ^lj US' aUuM o 

‘This pattern is similar to that reported by...’. 

Jifrj 4 s<*j Uili d)ijjlill dW t oUjUll dU^J ^jA JuY — Y 
vjudj ^Lwv ri j ji\ |»JL £■ Jl $jP&j 4 <L»uJLP lJ_jSsI LjjU lg j ^y> 

■ tSjL^I 

i culijUll 

4 ^ { jfi j 4 ^ jj-iUUil ^y Iy-U» d)l£ jUjVl * ol — _ d_ jaJI V — I 


■ I . . 

jl t <J<1 jlio * _ _ jl? IJLa ul oLjL Ajjlsll JU5I 

. * u j i i (JLUUUj ijjlio * 

j-^1 Oois” j ti OkL^ut f g x)i isj l l*.1 1 9 d)i j jjiJi i ./3 i i ^ t_i _ v i 

^j-Al i l_^j (1)jlill aLIkII A « .. l a ulJ AjjUil JUS] (_j»«j jJj t ® Ijlj ..^ay-l 
. . . . ? iU-JL ^1 ( ? JjJjMj ,l> ...dl <L«Lu t ? Jjj_n^Jl 

J, C * Jj-^>J.I J\Jc JS\ cuJtf X aL.U 1I * 01 JjiJl Alls ^.V _ -A- 
. IjJl" l^u jiSt X o^lS ^Jl o^LaUtil j\ aJLUII a^aL* y 

UjSo j! jj>^yj <■ Interdependent ji. ijjUl! UjjSCi j! JuV _ V 
c-Japl ^1 jjiJl 9 jl J_j2Jl < _ s Alaiit ^y> l j~l . . *>lUi ‘ Independent ^Jix^o 
j*J ^Jl l _y 3 -duUil C-Japt ^Jl jjJullj Ajjli* S/d^jcXilj (-I.--.il ( j-n aLoLkII 
c-l y^> t VC^olj OI~il ^ iLoLull C-JapI . ,Jl jj JlJ| d)^l dUS : * 
oJL $S aIU- ^ . jjljjJ j»l t yO aLUII C.. . Up I ^1 jjJLIIj cJjjSt 

jjjdl dUU Ui i Oj»*iiij cjJI ,jf aL»U 1I o-kpl l jl\ jjJLJl * (jj. Jjill 

ajjLs^I aJUjJI _ m\ W.J. Lipton ^ ) “ c~J ^ aL,U 1I e-Wt 

. ( £jUl JlUJ.1 yA ^jLJl iJjdl _ ( jjL»Jl ^jJjJ Aj^JjA^II 

JflUit jjp (Jl& AjjjuoII djliuill flLla| ^A£> 

d^juL jA j _ JJUJl y-s- ^p AjjJiJl oLwJl *LLaI d)i 
t S_<jJl bJLs- J> LpU^>-I Jj^aoj ^sLi tW- ja _ Anthropomorphisms 
sP • V»l>dl lij(Jj^Ao jjP tliL>- A)53 j I JL>*il ^ j!l>- y>\j 

^Lp SjJ-aIIS aJLJI oI.a./» <uJl d)I (j^j 1 t^ 5 * - oL)Jl d)t 

^jlrJLl aa-aJ-I (-jLuuVI j»Ul jSCill jJLw dUi o'i i ‘ j_*SCiJl 

. I^JLp J^a^dl 

S/ jis- j J^iJl |Jla ^ *Ua^-V (E) Examples a!i«'SII jiu _ ^ U-i _ jS'Iij 
AX-yVl v^>JLJ auL^VI aIUjJI _ H'VT W.J. Lipton j^p ) (S) Solutions 

; ( ^jiUl jJb>til yA ^jl*l 


. m .1 ^ jilj Ai jJl 

E) ...varieties can roll their leaves... to escape stress 
S) ...varieties roll their leaves and thereby escape stress 

E) ...to gain a better competitive advantage 

S) ...and, therefore, will gain a better competitive advantage 

E) ...better adapted by increasing its leaf erea 

S) ...an increase in its leaf area makes the plant better adapted 

E) ...populations have high reproductive efforts 
S) ...populations have a high reproductive capacity 

3 

E) ...may be an attempt by the plant to adapt itself to 

S) ...may be a defensive (or, adaptive) response of the plant to... 

E) ...Trees attempt to... 

S) ...Trees tend to... 

E) ...A tree can allocate... by increasing... 

S) ...An increase in...can result in the allocation of... 

E) ...Plants prefer nitrate nitrogen. 

S) ...Plants preferentially absorb nitrate nitrogen. 

E) ...This species (a plant] has been plagued by... 

S) ...This species has been affected (or infected) by... 

O-Uiil plSjbU JIUSM fU-jLiwVt 

jJjJI flij! 'j* Significant digits jt significant Figures (*lijVl jl 

t ^_>t 1 olS 

a* ^ ai *lt j*: «aJl Jla . . Olai / IjU ATPY Ji^-jj DlS Alt jSa: 



. - " ■ . — — I -I ■ J ■ ■ ' 

y£- — cJjl^X^-l ^5 A^ais^ _ ^j lllll (jl Ji^-La l^JlSj . CjIjLxJI 

. 4^1*il 4 a, /all ^5 ^jjj U j£\ jl c ^Lill 433 oj j3 U? JS\ 4j j^xj* 

<J^b (jl ^tflalll ^j-o c jl>e-*i jfl (Jl jb\ JLXp* . . ^i«*3 

Jji 5 Jli-1 4^sJaj dUS i—43jX> . ? 1 JJ* • j ^ i >ji\ Ji j»i t i—>j3l ^1 

( j! U y * wH C_J^3l ^-^»L*3 J 'J’J‘1 {j^ ^j-4j ^ Jl £ l^b 0 ^j>c*vJl 

L yiSo l_Cj j c I• j ^ c-j^ 51 ^Jl lIUS ^ Jjk j!l jUw jfl ^LS Ul-J 

■ lr* J* -^jd <J' jle^Vl J j* >-tj\ Jl .j^LSJl 

oJl (J y& J Q^jtjpJi l) j (J^Ai ^3 C ^jlLl k_»L™>- Alp oApUJl ^*j2j ^pl^JA 

J t I^a::., AA,V jl* oUl J> ^1 Jj5J Vj t \_y V, \ J <. IjH V, U 615" 

45 A lA-jIS ( ilj Jill jLtJa^ll ) Ja ^1 1 4 JU-I 'jhs . Ja .71.a A<\ J| ‘UjjAj 
J t tiki Jp 43AJI Aj JJ jt Jl i>-U~ iJllA Jo Ja t f • J ' Va*' <_sH iA"^* 
Ulill iJbM ,_^j • ^^LiiJl 43.3 {£jp^*A v—o Jill 4jj jt i_^»j <_5jJl c-3_jJl 

i>-lj>- illiA Jo Ja i 1 —’ Jj ^Lill ( °j<v g- gJl jl^w^ll ) 

4^>Aa1| 43 AJI i— *.»i(l7j 0^ jj -0 4 liJJS (J^ 1 ‘^dA* ^ 

. IaSCaj . . . ^LiJl 4ii (_$ji-A uJj—»J lI Ja-j-jlll J 

jji isAJl (_5jlwi J-a JS] - iAjlii^<jdl J - 3 j jJl jj—S 3l J^a oLjjT—-« Ji jl 
J j! i^U-l iJ^ll Jp iAjjj*»£J| oAA j\ i oLaLiJl Ljj OA>-l 

43Aj Lil^ taUxftl jj cio-Ul j! t j^j * 1 ^ i Ltf -5lai« j--P i_Jj*aiU-I 

■k^aJkl J _ jl JJw Li Mlj 1 4jAJ A^ ‘ 

. ? ^UJl J tL>-lJl 4 j A>-tj j^J SiAjl {j* - 

A3Ji A .alala Aj^JLaJI j^**»^IIa Aja**^ ^lijVl I g-3 jA^ 1 (_^l ^3 tjT*~J 

A^A A^ ^A^ J A“^^ tiUi J (_5iLJl j(i ‘ (A“^l^^ 

t ^UU iajl vM- 1 ^ a 41 l P ^ ^ 5 -^ 5il 

iJLa^Jl _ WJ. Lipton jp ) ^ Ica- 1 ‘ Ja'^' (^a 1 -? 

. ( ^aUI aUJ.1 y> ^li-l jAjJI _ ,^-lLJl aSjja^\ JuL^I 

. IfiJiL a kAi*il ^ISa^M Jp a-A-kil ,y> £jLJl J (J^A 

_—-—m- 


ooJl 


AiaIc- Jj^alij AjI JUa| fkA£> 

^yA tj~*~ ^£jljsJl j~i ^^Jpj AjLiJill c.o. 1 . w il ^J-w^LaxJI (Jb-*1 ul 

; jS”Jj $ 5o^li^ l 5^ t o 

Jij*\ tf- 3jjsJ.1 JjJall 

iSj >~I aSjjIs l y& «jj>t>» C*jl^ Alwujli LgXil ^jlll Z2j^ai\ (j! iX>-Ul lij 
O^ *—*■ > -Li' aLpoI (jAJl Ijp o 3 iiiJS ^jA ^ ajIs IpjJLi iijjjv> 

^j—O . . ijJj i UlSilj \a\£>-\ ^S\ jl i Aiia jiijl jl i Sf-L a£ i5j^JaJl Jj^JL 

LgjlJ j±js*3i\ IAa jlJ lil . . ^Uil l _jij . il)j_^>-Vl Co XX....J jiy>*zi\ IJLa 

. ? ^l^>i aJj jLij ijUu c oui j 

A-jol jJJI CjJIpil^JlI a./g'Vt Cx^j 

Xp U Jan jSi o^d ^jj3l ^X»«XJ t __ s x3l l yi^s'i\ A*»>i ^Sa l*j|j 

cS-^"! jj-" ji^i i ( jo a ...., g *il I Ajt^j l^J ii'^s-')} CfcjiJl o-ip il)*Sf £ 5 aa!| 

V , X a_Xjux £_L |v*a> \ A, \ AapJI Xp o^^las ol jj^a^j'bU Apxil olS'jJtJl 

_^aj i IjJ Y,"l <c*-j \A,A *ui)l Xp o^ks jpM Lxj t, tj_xl 

Xp jJaillj g-liijMl Jip ‘ (i>>-Vl ollsosljil ^ ( j~p r p'S/I <—s'A^-l ^j^uLo 
M 3a1S* — a*** OwajL>- ^Ji _ olAspl^ii oAa Xfljj . oJLpIa]| 

. tSoT dJUS 



gjLtf/l Jtaiil 


i+dtII iiGSlI <UU» jasi Jjlii hil^ia 


1 g i j^Jl Aj^btll jyfyS A.«» i . H j dydj Jajl^v? A^^-LaII AjllSOJ 

yaj . IjJjto Ajijjl* ^ AiJt* l)j5 - AjUSj oe\ji - A_»^Jl UjLp- 

j i_ j jiJl (j j^j t j. ^ a-'JIj ^lijVIj il>xpVl iib? i3jb liLL 4 -LLoI 

^j^LaVl pL*^uI AjllS* oLSj t ^_jJl O* 4 jy~£l\ 

{y> jJS Uj-pj i ^J-vjlJLxJl a AsS Jaulj^ij i l*j aJ>J.I aJI^>wM 

JjL-jJlj ^ U j5j jyL U-UP ivt>l>- JsjIj-a! £*££*! ^jS\ iiUJl j^'Vl 

. IJLa ^ J : ./in:IL aJjUi3L» _^aj t a~*X>«JI 

jktSjVb 

_ Sb* _ JUJ ‘ JbJl aJLp ^ ^gjJl ^ Numbers ^IapVI 
^ Numerals ^lijVl l«I . . . . iy>S ^ • • jl t sY ■ jl <, oVLii 

— ^a ^bjl aj^j 0j5ij oY'Y ^UaII . . $ ^JaJI ibS' ( ^ 

^IapI AjjjjJl »JLa <-s jj«j . Y j t V j « o_ t j-A : Jl ^1 jL-Jl 

. J* ii numerals SjjJji)/1 ^ 1$aS3j <■ liJUJlS" 

JLujall ftSjVl 

SjjvaII >-i_yuj . j*Jl«Jl oliJ AjJJbi>t« j»lSjVl i— 

|v-ujU ( ^Jl ... 4 j i 3j t 2 j i lj i 0 ) AjjJl^)/! AxJUl ^ ^15 j"Sll L$-^Lp 
AjJJl ^ IfJLe- i_j5o Sjj^oJl Ul t Arabic Numerals ioyJl 


■ ■ — ■ ■ — ■ — -. ... - . 

i -i j*j LgJLs . . ( ^Jl U^Jl 

• _r^' 6o* cJiol l^JI JL5 j ^1 j i 11 Indian Numerals iJUgJl 

(_s^l 4-a- U Jl jJjLj^Ij oljjjjJl ols . . i_....-Jl II 4 !j 

Arabic Numerals flajVl _ Uyjl iiUL, _ iu^Jl JjjJI 

c~~Jj ) (‘lij'Jl lg-i 4*jyJl JjJJl l _ P i *j jt US' . o~J j 

<uJUll «lsT Vl . 4^-o-UJl ^s- ^Uai l UsUJl O^UUll ^ C j'-l’.gll 

cJjU JjjJl ^ j.<u*JU!l oL^jjJl ^yi ^^*11*11 

t-fe 9 oUaAdil ^ ( ^Jl . . . V J i Y j c 1 j 1 .) 4 -jJC$]| 

• i^jUll cS^I 4—>«llj 1 U>^*Jl UAJL) 

t_s® ( ■• ■ 3 j 1 2j 1 1 j 1 0 ) UjjJl j>li jVl jjjJbjll 

^yr 0 r“ plk>-*s!l t _^j 1 ,^1 3a_j*Jl ^ «UjjJL j^LhS - 

^iwJl -L5 i*j US' . pjjS ( ( 5 -l^Jl ) _ r i*aJlj iaJ& obis’ JjiUJl iiaSjl ^UJ'yi 
oUjj' (_$1 (jS^oj JLSUi^l_J Jj 1 j^-I ^ ( iijj^Jl ^ ^/~b) <u^*ji ^isjMi i o' 

■ J tSL> j*-$3 ol^Nl l-i$J jj-v’jUil J t 4-^jjd.l gjUJl UjU» ^ 

^ L^UaI~j ( _ s dl j'lij'ill Ullj (_i j*j j»J - ^. ^l l jjj cjltLj _ 

'•^■’U'lt ^Lsxjj 4 ^15 SJ\ IgJ-P' Jj-LU l Lo^LaUo 

pUa>-^fl . jjjU -1 oijj<Jl <ii ji» <y o* 

£* 0 jj - <3j )g - -i - ^jSUj <ijli ji,/i\\j ikiJl ^LxiMl jjP- UbJ Ji ^1 

. ^ w < _ iwi 3 jj 

pliaP^I (JjlAi-l C AjJC^Jl ) UjjJl AjbS* <1 Lit 

^lij^ll ijUli' t JjLiJl ^ 43^3 Lf»^J 4*&ji _ «j*p jl _ [5jUll 

l) j"kr oUJl (_g'il j^SUj jJ-fcj . Y (Jl^l^flj Jjl-xi-l AJLiS" Lajl>-j 

UUt 01 LJ jj^Jj Y pj Vl OUK1I *U-a lUjJLx^L^I 

^ aJLUL SjjJLill ^ (jj jJl - j^jLUI JiL« _ U j+& 

. l^jii aJL.UI 4JJLIL 4-s^ULl jjlo ujLox! ^Jl ^Tjt 


- ■ iL*-Ull I jat u JjUi Joj\j^> i - - 

^UaUt 

l>|j>w-l 'Js* Decimal Enumeration System (J j-loJl j*Uaril -U^u 

i Y j t I j i j—a.yp ) 4_J_U^J| j! ( jidt •■■ 3 j c 2 J t 1) ^li j^ll 

i-jilts ( _ # dl j i Lgi» i*pb>-j t altP^I ( ^Jj . . - V j 

olp^*->dl i_S J*jj t |>lSjt iJ^lj J-P ip_jA>t* olpjAJv^ jj-a 

i iJUl »Lku»^flj _ jLJl l y* — |>lij^l o-i* <uJh>tll 

. units period iL»Ml ip^ : JjVl 

. ( • ) thousands period dV^I ip: 5-jliJl 

. ( Y \ • ) millions period ip y^A : iillill 

. . IISIa j i ( ' \ • ) billions period ^bUl ip y-=y° ■ i*jljJl 
^ 1 ( ' Y \ • ) trillions : LJLJl od-JiL olp^*>ll 

t ( u \ • ) quintillions l ^!>LiJoj53l -J 1 ( • ) quadrillions ^^bjaljS3l 

l*j* 1 ( Y M • ) septillions ^ 1 ( Y ' \ • ) sextillions ^^LiwSLJl ^ 

. £JI ... ( YV I • ) octillions jVl 

( ^jA ) Jj^ll 0l^» ttjUl CJ^y> i P y>y Jj) JaMa 

. oldl ilj^c viJlill 1 cj I_ r i*Jl iJ_pc ^lill |»J J\ OlSUj t aldill iljic 

<—Ali>*l iiiLJl oL*-JLI pllapl ^ pJUll <Jja “Uaj ^jC- UU.I_j U-Uajjj Ju!U_j 

Jil*j ) milliard ajUU |»-d jjJu >_il 'i I ^1p L»^j cLwp~ $ cl>Ipja>c1| 

j*— 1 ajLJL> i-iJVl <■ ( LJlIp Jj-_2ll j*UaJl ^ billion 0_^JLJl 

Jal*j ) jjJy ^1 OjJj v_ilMl ^ylpj . ( trillion jjJjdl Jabu ) billion jj-Ju 
Jabo ) quadrillion 0_jJjal jS ^1 jjJjj iJJVl l J&j t ( quadrillion j_>Jjal_^SCJl 

. ^Jl . . . (quintillion j 

Al»lSll jli&Vl Jjjla 

(_gl i iil^ Ulj ( vij Lai ( I jy~£ C- ^ . l ^ydl ) il.«lS3l alJlpVl L^S\j 

. spelled out iS jLca 


(Jljl* — 4~^JUJl oljjjjJl AaJIp oJjU» c-jLS" ^iJI UolxJl s^rpLaJlj 
t 4Jjku _ jh*ai\ IgJ U _ l jJL*Jl ,jp Ja? ,^1 .jUp'S/I 4jU£ ^ _ Lf^« ^ If; 

. villi ^yl p JOjj ^1 ilJLpVl 4 jUSj 

Ul 4-voJ>j ilJLp'JI UUS" a .. f> 1».|| oLj^uJl i—.I k* . . . UU-J 

. jJUJl 

Ul^S" j U;jJ<Jl ^ISjVt l)U UJUJl (4 ^JjVI aJLpUJl d>a*jl frlj—uj 

jLiJl IJL* SJL?-lj sjlpUj ^IjxJVl 1*5^ c C 4 jjJL^VU SjU^JI -Up ) ilJ^-'ill 
_ 4 JU .11 jJJ 4>cjlll 4*-oU»tJJ — l$jl 4 jj_jAU pJ 

. < jfi j^ajLl ULfj 4i-jca .ipl^i 

Lf>t^^Jl J ^ tfj upUM Lfil^UiiujI L*Jl jLiJll UiU-tpUiJl J53 oti '-iJJd5' 

■ c^i M 

’. (JjU> 4?jJaX« S^Ap J2j al-tP^M 4 jUS S-lpli l ^« 

c 3 cm j t 5 kg : Ji* t ^USJl oIAs-j^j 2jjd)_jSU ,_^Jt alJp'jll - ^ 

. ^\ ... 1 liters j 

1 3 weeks j 1 6 days : Ji* i oNU- ^ *j y - Y 

. 2 months j 

4amJ ^ Jit UilJp't d)j5o (^Jl ^ jI-Ap\II £^r *- r ^ ) - V* 

. 4-*Jj V— . . lLUS (j-« j -St 

U«.jS'j (^L ,^1 ilJip'S/l 4~*ij <A—j t^p Jjjl ^/Jl ilJpVl 4 jU£ SJpIS (y> 

twelve 15-cm’ Ji« L . t>jiu-o U-fJjl <—i IfJ cM 

. ‘12 15 cm-pots’ (j-Jj <• ‘pots 

Ig.; i_..-< " ^1 oVUUl iL«ij iLlS^ll ilApMl «3^ti (jA ( J^u 

: ^ oVUU oJla j t spelled out ii jk^ ilJpVl 


. T o>b 4.^1 T pSj _ \ 

. ‘a thousand time’ Ji. t ^»^AS3t Jjku ^5 xuJl j U.up _ Y 

oLpI J " l j^Sj c jJlju 4JUji-l I-LJ ^Jl cjVU-I ^ — V 
__ oi — <5 jL-Ji 4JL«ji-l *31 4 ^Iap^I ^jA 4i.. M . L .M.i jT 2-Xxj L^j^j 

‘ jJL*j SJUJbUl iLJLl IJlJ ul y> ol5 jl (;) semicolon <d> 

. LaS j 4 ZjIa!s _ 4 JU-I QJl& t ^ 9 „ ^Sbj 1 . 1 .■> 

j ^tAP , J| 4 ^a9j 4jL s' b»AAp — £ 

y> ^JU ‘three Fi populations’ . . <_kXSbi ■ L$j 

. ‘3 Fj populations’ 

$ 15jb-o U*I jl i_*lSo $ L)l_)_jb*A« <l)i^kXP .A^-I^o Lo^AAp — 0 

. ‘5 20-cm pots’^-J j i ‘five 20-cm pots’ 
oVb- Nl tijJaA» v_-llC t y* If-j>- J.Ajdl 0 _>$v> LodlP _ *1 

. <U»5j i_A$o vi«-P- $ jIJLpI L$j Jl>- jj ^jdl flwl 

v *a5Ci lLaP- t 0 ^pitP *A?-lj .ilktpVi LoJUp — V 

. 45 jJaA« 

: j-ju ^ ibis' ;yLp ja ^l jIopVi iks -u J^ali ^ _ A 

1 one tractor j i five leaves j t seven pots j <. nine stems j <. three plants 

. four replications j 

^juUj^II flSjVl 

jt bl ( ikAJ^Jl |*15jMl Lflli ) Roman Numerals iJbj^l j.lij’Vl 
t ^Jl . . . IV j 1 Mj 1 IIj 1 I: Sjj^aJlj i_5 yj ^1 yk j 1 capital d j£j 
... iv j 1 iii j t ii j i i : Sj^Ij *J yj ,_^Jl t lower case jol Ulj 


' " ' ' - I.-I — I — 

■ ^LojjJl j'Uj'Jl i_jL_>- JLlp SJLplaJlj 

. 4, i a J > j^5cil i 5j^l — ^ 

• v - a ^ 1 i ^St Lv«i t5i tjJL ju Ju>-^j ^gjjl t_s^jJ-l _ Y 

• “C-0 j-5t (_gi <_4_p- Jj cS-Ul *—5jJ-l _ Y" 

^ ■ ■ ' (js* 4« 01 ls^j <-*jJ-1 ju>-_ jj ^1 il»j-iJl _ £ 

• t_i^»-^llj 5JUjjJl ^Uj^/L <4jli L^j j 


I-.- 1 XXIX„_ 29 LXXV_ 75 DC_ 600 

II -.... 2 XXX_30 LXXIX__ 79 DCC_ 700 

III . 3 XXXV™ 35 LXXX_80 DCCC_ 800 

IV~~.- $ XXXIX _39 LXXXV— 85 CM_ 900 

V .. 5 XL_„40 LXXXIX- 89 M_1.000 

VT . .... 6 XLV-45 XC_ 90 MD_ 1.500 

VII _ 7 XLIX —49 XCV__ 95 MM_ 2.000 

VIII. . 8 L_50 XCIX_ 99 MMM_ 3.000 

IX. .. 9 LV-55 C_100 MMMMor MV 4.000 

X . 10 LIX . ... 59 CL__150 V_ 5.000 

XV 15 LX.60 CC_200 M__ 1.000.00 

XIX .19 LXV —65 CCC_..300 

XX .. .20 LXIX 69 CD-400 


XXV 25 | LXX — 70 | D-5001 

( ^j3L»x>ii ) flSjVl ciUljiiud 

. . IV j 4 ID j i II j i I) Roman Numerals 

oL-ljjJl oJL* Ji. J&ry !■»■ ' .■ •> - £^-1^1 <Ujli ^ ^jLJl ^s* ( 

. l*Jl jUIl 




_ iyJLJl 4jh£!l j Jjb- Jjdj ■ ■ — - . 

ijisjjUl cjL»IjJJI -ts . . , _^j 

: L*5 tp^U.1 |>l*Jl oLJ 

MDC._ ___ 1600 MCMX_„_ 1910 MCML____ 1950 

MDCC__1700 MCMXX__ 1920 MCMLX_1960 

MDCCC_ 1800 MCMXXX_ 1930 MCMLXX_1970 

MCM or MDCCCC 1900 MCMXL_ 1940 MCMLXXX„ 1980 

/\ ^LSlI cMJb-j IgJls . . Arabic Numerals S-^l flijVl Ul 

t Sjl J ~\j i o^wbdlj i proprtions i__~Jlj i JiJl ollr) L^ljUa^l 
■ 1 Ur' O^U-lj c oU r . a . /g ilj i OJjJlj i i Jlj 

. ( Exp. 3 Ji« i LoJ j 

iwiljjJlj ijLJ-l oNU-l J5 ^ «iUiS i-jydl J 

I j! v ( divide by 5 : J_l« ) oMUJl j\ t ( 3 x 4 : J-i» ) ^ 

. ( 10 6 Jt. ) 

: ijjjJl Lfe 9 oMULl La-S _ 

: Jl>S ‘ aULJLl aUpVI _ ^ 

Bulletin 936 lines 6 and 7 

Document 32 paragraph 2 

pages 342-378 chapter 3 

. a 6-year- old j <, 6 years old : Jlo t _ Y 

l ( jglall JL*j t, a^\]\j 4juI^J l <pLuJ! ) 4:30 p.m. {j* — Y 1 

. ( ai jJLp AjiljLl 4 pL~JI ) 2359 j 

. September 1 , 1994 J% ‘ ^>jUl _ t 


0 


— ■ I. II - ... ■ . . ... - — 

I jjifl t ^y>jx]\j JjkJl Jpjbur- _ 

longitude 77°04'06" E 
latitude 49 D 26 , 14" N 


an angle of 57° 


. l fa£L*jj l j^i 5Jl>- CjLsL—0 Zyr-J f-AP 


; ^ olj^xJl - 1 


multiplied by 3 
divided by 6 
a factor of 2 


7 meters 
5 acres 
3 ems 


; Jia $ oLujLill - V 

8 by 2 centimeters 
1 liter 

20 cubic centimeters 


: Ji» i _ A 

$3.65; $0.75; 75 cents; 0.5 cent 

75 cents apice 

2.5 francs or fr2.5 

L2 

LE79 


65 yen 




: Ji. i iydl <_~dl _ <\ 

12 percent; 25.5 percent; 0.5 percent 
one-half of 1 percent 

: ^ UjT s i jilJl _jl j] - 1 • 

6 hours 8 minutes 20 seconds 
10 years 3 months 29 days 

7 minutes 

8 days 
4 weeks 
1 month 

3 fiscal years 
1 calender year 

: JJ* 4 [SJ >~I o'ilU- 4S jiaXa •slJLp'Vl L_»xSo j 

four centuries 

three decades 

three quarters ( ^ ) 

in a year or two 

four afternoons 

one-half hour 


^ US' i unit modifiers 5jjkil olJu- ji\ _ \\ 


5-day week 


---■-- ■ ■ — 

8-year-old tree 

8-hour day 
a 5-percent increase 
20th-century progress 

: Jia oMU- ^ ilI 

two-story building 
five-man board 
$5 million laboratory 

(. iJbll oNU-l US' ‘ ordinal numbers yll ilJOs-Vl - 1 Y 

; ( oljjUli 

29th of May (May 29 ) 

First Symposium; 13th symposium 
ninth century; 20th century 
seventh region; 17th region 
eigth parallel; 38th parallel 
ninth birthday; 66th birthday 
first grade; 11th grade 

: ^ LaS jlpI jil Igjli t _ s 9 OjSo Uxpj 

The fourth group contained three items. 

The fourth group contained 12 items. 

The 8th and 10th groups contained three and four items, respectively 
The eigth and ninth groups contained 9 and 12 items, respectively. 


_ ^ oUl ^/a*! Jjljj (Jjdj -Mj-*’ " — 

|j_plo _ 4..-JjJl jlJLfr'ill AjI^S" t_.. Ua*' <U*l*Jl CjIjjjJJI j^ai jl . . 1.1 a 

: iLotS' ^jJldl _p«Jl ( _ 5 1 p - a j*3Z>*a _ Jj'jll 




() first 

first JjMl 

2nd 

second ^lill 

3rd 

third cJldl 

4th 

fourth ^jljJl 

5th 

fifth ^-.ULl 

12th 

twelveth yu- 

20th 

twentieth 0_,^i*Jl 

. liSUj 21st 

twenty-first tijy. jJIj ^U-l 


jl u5 i asLj: L^ip j^jMj plijMl l j = *j u^ll ot Ji»-^Aj 

i Ja>- 4 jla.Jl (_£/> i_ijjJ-l oJa 

. i] j^Jlo Jlxj pj jj^aJl aJiA £^aj>«i 4 aUa.i Mj 

4]jl^j (_sJJl £• j*p jil alj»-l aJbu jl 4*JJl j>|JLiwji| ,j—3>- ,j»° ^j-Jj 

jl i ‘ ‘thirdly’ j i ‘secondly’ Ji« oLJKj oIjlj jL qjJJL 

. SUa>t :_JSU- C....-1 ‘firstly’ US' 

4 ‘third’ j 4 ‘second’ oUJKj JJlrdl J^i-I *lj>-l *«tj jZUj j 

. j*}\ . . . ‘fourth’ j 

4jj &jil jlifrVl 'Ll3£ 


<CU^a OpI jiJ _ 4~«JLJ| JjL*jiIj _ «U^J^Jl ilJLpMl 4j 

’ ^ La-j ./? 


4 4l., (jT a i_j»llj^|| oJa j^j _ Jil jl _ j»lijl i*jjl ^ aJbJl j_j^j LaJllP _ ^ 


~“ “ ---- - i ■ 

Cf aUp t c ^ ^ Ui-9- JIjlaJM J Vl t 7000 J <, 2142: ji. 
<>* uri - *JU-I «i* ^ - £j>j ii-P- ‘ jSSt j?T f lijt 

_*p J U . ^Jl . . . 1,325,789 j i 15,694 t 2,342 : Ji» t flijl i‘%* 
ol^J jSti f I5jl ^ o_>5o- ^1 alapVl ^ j^s . . J,ljjL| 

. oJLfrUll 

) 5-jjjJL. iikS3| xs- iiiLJl sjlpUJI jJh; ji :_,LiVl jjJ-j 

<y JS - (j;! ^Jl ^1 iL^UIl ji ij i koli tla>- Ja. ( ijLLjJl 

50^1 J SiL~« iljJ ol^ oVU J J. L^Lp A .bJl f l»jt *1%* 

• <_S* 0 j~S 3 l dlslpVi ^ ^Ljjl Sj 5 U {jA AS-JA>cA ^ 5 jU>- 

. 8 <\V Yir - AT * 

: aJUI <di4 5ll U5 a j .Ju j-jCu jLL^>I «JLft ^Js- aJi*Jl ,jy^-\ lij _ Y 


_ jsf&jAf? _ Jirk j-uJI 

jlise'j/l J« -bK J5U-1 6.9 million 6,900,000 

( ^1 j;i yi\ ) t_wLLl jAl JL*U 3 x 10 6 3,000,000 

^Ull ;jb-j 7 kg 7,000 g 


- ( ) Istil ys- <J $jjij LjU . . ^jiJUJl 'j-a j£\ i-ojo’y jlsu J 

■ prefix a^U ^IsXpxXsmI — j ^sju oJLpU ^LjI jlip _ xJuj 

■ ^ t . . . milli j t micro j «, mega Ji« 

jjiJiii-i ^ _ i^y. S— il^pVl ^ SijLJl o! j***lJl j^Jaj 

. 1^9 A^llil 4>-Ll! 

t_s* 4 ut^ J ^ ^v=»j ibSUl jllp _ L»jb ( j^oj - Y* 

j-j> Sjj^aj j JL t* . * S^UJl j^Aj ) JjljJL-i ciJJi 


■ i M oUil JjLtf Jail \y*P ■ 

j»lijl jl JLSjll L <JLqJ^I - Ij^iJ _ <tw^l JZS -1 CjU^Lca 

1^1 L*1 ^ Ofl> ISI <1*^-1 l*ja- Jl^iVlj <JjIjlA-I 

ji JAnJSj ljj,..j _ jt (Jjjii-I |*Jj il>^j ^^1^)1 oH*15* ob 

*^a • l$xl$J Ala^-I i _ ...vllLl ^3 

. (Fig. 3) ji i (Table 4) 

( AjJ- gl l ) ^LsjVl i jSo i ijjjJL AjlxSJl JlLP SwLpliil aJlft j 

ol j^I j j»lsjVl jj-j ^Lil'i/I iZj')I lx^ t ji jjjj JjlJbJJ 

Jjjji-I Jl SjLi^ll cJlS lilj . ( o ) JSbi jt t ( Y ) <Jj4?- : ‘ ia-iull 

<jri iw—Hi LgJLSbo ^ lf*b aLH-I {ja I *j>- J£«UV_j K~p\j&\ ^JSLlJl j! 

. ^Jl . . . ( V J£i ) jT c ( V JjX>- ) : Jl« ‘ ji 

oii - AjU^ll jip _ Ajaj^JI ^4p ^ylij 

- lajli _ (j^£j IAjSj OV i jjuij) (jri bwb 0_)Sb ,_jl)l £^-l jll ^lijl ^jaij l^jj iaii-l 
Cf '*_}*- ^b g >'-jll a_aJ_ 5>» JSLi jij t j>- i iLji-l {y> Uj»- JSblj *!)/j L^l j&\ 

• ‘According to Smith (15)’ ji <. ‘Smith (15) reported’ SH. J12J s aLJL| 

Al^i Op £-Hjll SjH^/l Xp AlvJlj i_aJjll j»Uju £lj| aJU- j 

1 (*^^l {j* Ifjsj- ^=>-_^l Ubtti ^>1 pij 

b-tl^ _ aLjLI ( ^o jisll _ ^XlJl AXo aJUoLaj Lp i. aljU ^ ■ .jj 

. (Smith, 1993) : “'Ma ^xSLi i iUJ-l ^ ^-^,| JSHoN 

Xp lowercase SjJwJI flijVl Jaii ^Vl _ £ 

tj* (*^ ‘ «J^-lj aL»j>- ^ I*tils’! *\ja c JaliJl ^ ap jas-aa jSS iLp_jll 

• ... c) jl t 5) *^Za iwjSwJ t Adlz>«>» lZjIjA 5 jt 

o^Lil X«o S Jl ti^a- - culji*J| Jta _ jlJLpVl £aJ>- <3jSvJ _ 0 
‘ 6s J i 1950s "^Ja ‘ ( apostrophe Jl ) a__S11| dj. i ;J 

. jHl . . . 9s _>f 


- yjLjl - 

^ U SlvsUj (^iJl aJjJl l j& sAe- JS . . ilJtpVl J-ji %*> ^ - *1 

. ‘6, 24, 87, and 120’ : *&, ‘ ^I jjoJI dUi 

; JJbJl aJju^ 1 L*5^ (, o j~£]\ ilJLft^/l jJjJLuj jjCj . . SpI jSJl ^ j-g -■ -' _ V 


"O-XaII oj^oll 

$12 million 
$2.75 million 
$2.7 million 
$2l/ 2 million 
100 plants 


$ 12,000,000 

2,750,000 dollars 

2.7 million dollars 

two and one-half million dollars 

a hundred plants 


^ scientific notation ( oLJl ) y~»jl\ amJ* 

l pj jJl IgliJLi ^1 is-Lil jJ jxllj t ji 4 5 OJJ^OJ i 

_ SjLjlj JaX*j j i Sjji*ll fl»j“Vl sJs- JjJpxJj 

: M ih.Vl J L 5 ( ^ ■ iJLuJl ^0 _ 0jU<ai>-l i_Jjllall -1-bdl i_- p- 


^jAjdl iijlu jJjJI ( _ r Ji J-l-Jl 
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4 • • ■ • 

■ xr,o 

ro - • • 
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M- 
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-,■■■' 

t, V 

-£V 






.- AyJUll <uUil 1 J2*J JjLj Jj^tj Jajl^/7 —- 

\»o jjl ( ^<*Jl*Jl y* o^lil 4jUj\p (Jl ^ .», T _ ^ l JZS- ^J..,d a.ij 

w S^JLjl ^JlpxXvmII ^pu^Vl J^SCl l-—^ bil jLi^-VIj \ ■ * • j * j ^ 

. ^LJlSl 

^i-> Lo-S^ c v^UJLv>Jl — dU AS" _ y*Aj£\ <lJL^p 

S'l^^A jJ*^**A i s^imP ^JlxAJ o^-dJl j)«AaJ 1 jjj? 1 \ 

• c^ J 

• LJ j > /jl l 4 JL» ^lj>"l »\*P b^mP AiIaJI j3 _ T 

4^1a_p *\j^~] JSS' o j^uS> a-lxil ^^_ V 

3£jiiLtii Ajins ^ciji 

dUi jlj j s jj^sj Uspelled out li jlau aJbdl <_^z5l. Uoic- _ ) 

aJIxII ovLpL^JL] ^so>cj 


U*jt-I !jj*all Sjjvd' 

five dollars (5) five (5) dollars 

ten ($10) dollars ten dollars ($10) 

: JJLJl <dtoVl ^ US’ SSjlaia •—i5*Sll jujj ,_^J| jIjlpVI iih£ bj£i - Y 


Jjladl aJUjI 

two thousand and twenty 
one thousand eight hundred and fifty 
one hundred ond fifty-two thousand 
three hundred and five 
eighteen hundred and fifty 


J\ aJuJI 

2020 

1850 

152305 

1850 ( JJL, ) 



*' ' - - ijL-sxJI J yA - 

compound modifier iS y UK j _ Jslll ^ Ji; ^1 ^lij'Vl _ Y 

• <dl«Vl ^ US ‘ iiv_-Ku _ jJlp ^y£- 

two Vcm boards 
twelve 50-ml flasks 

: SJUl ci/ifU-l ^ US' U>Jj iw^So aJ^j islll jjoJI jujj U xs- . . ( ^SJ j 
120 3 / 4 -cm boards 
500 50-ml flasks 

L^JjAxj t ot jj>=jV aJUA-I Oli liU U>iiv9jl US j — t 

: aJUI ib.^1 J LS 


^»wall JjJjdl 


IkJ-l 


Five years ago... 

Fifteen men are employed... 
Five-Year Plan announced ... 
Although 1965 may seem far off, it... 
The 1975 report 
Jobless numbered 4 million 


5 years ago... 

15 men are employed... 
5-Year Plan announced... 
1965 may seem far off, it... 
1975 report 
4 million jobless 


t of a _j Ul c Ijo^jur A3 ^ 1 ~j * a i .t*C, _ o 

: iJldl SlUSIl ^ US ‘ ‘of an’ 

three-fourths of a centimeter ( 3/ 4 ofacm j! < ^cm^Jj) 
one-half liter 

one-half of a field ( u 2 of a field ) 

seven-tenths of 1 percent 

one-hundredth 

two one-hundredth 

one-thosandth 

thirty-five one-thousands 

-YU- 


Ijbill i«U]l ,JaM JjUj JajlyJ* 1 - 

: Ji» y» i-*ij AjjL^/I jj—S 3l <w^S5 y£Jj 

*/ 2 to 13/4 page 
t /2 -inch pipe 
21/2 times 

|»lSjVl 

o_^o yJl dUj y* U jJip y significant figures j*U j’Sfl 

U Ijillj . ^UjJl aLvjj ASA UaAp i—wliSj t 1 $*< 4 j 

loJLXPj . aLpljjJl CjULJiJI jJ iuoi y AjjIm (j-° j2Sl jSUJ jj~a 

j*UaJl olJL>-j iaAicXwll (jj'Lill y> jJjyxJl y"i/l 

y> <Uil AJbJl J^jlp * gjhJi (d*^ 1 

v_-i5o yJl jli^j^/l frhlioilj jJjJI l^UJv yJl ^lijVl (_y* Ajy*ll ^L*jVlj 

AjyjJul ^Ifij^/l 0 ^S\J o.ApUJl oAA l g -Lp UmviIjj . Ap^UJl ot^A c3»XgJ 

: ^ US' 5Jldl aUpMI ^ 

: lisU Iji ajuJI jV iyjJ.1 f lSjMl aJp j-uJI 


. ip 

Y 

45 

. i_ iJl y t ® 

Y 

0.045 

. tjUTsytoy £«• 

r 

0.0450 

. i_oil y i 0 * 

r 

0.450 

^ avail jL UJlp t ivilt 10 j Y 

t 

2.045 

. Ipxv^v 3 Ui j Jbu i»y»«vall ^UjSlI (ju a j>-jil 



. i_*MTij-ip ^ U'J ^w>*va Y 

0 

2.0450 

. Sl« y ^1 yv»j jV'-iP ^ a 

1 

45.00 

^.Xp _ Lg-^ Utoijtll 1 

jj-* 1 -* 4 **JLaJ| 

CjLijjJlJI h law a i_Ulaj 

i (julijjJl d*^ JjJjCJI e 

\yry H 

Jp Ajjlxll 


. j-lill SaLj y* iiUi aJlUoUj 


■ - ^JLJI J_*-^l I- 

O j!>j aJp (_$l J ^ry j_jl |»l5j^ll jl Aj^xll ^ISj^/I a.1p i~>L~> J o^plSJij 
: JL LkS _ 4 jo y i_^c» _ ^ 5 y.iu> ji- jl Oj£> *ii ^jJl J.,ia.lt frbii»»ilj Ajyxji 

^1 4jl_gj J 4 oij^ jj—oJj J IaXp L j* «■ « ■* l*ij ji-/>\ \ 0_cSsj _ \ 

,j^d Jp J 4 ( j.-. 'J l iJP (_5l AjL^J J jt 4 <lLtf>Li]l Jp A-lP 

. »Jju (_g jjM ^IS J JL>-jj J Olj 4 4jj- t ^ » Jl ‘U'jbJl 

jy~£S\ J J>-T J>Jp J jL-j Jp £4 j l»Xp ^j;P Uij jAsflJl <1 )_j5o _ Y 

. 4jjJLxJl 4jo^\jJ| jJ-i l 5jjJL*Jl 

<_uj2jJ1 

iJLP tojl lit J . Rounding off 5jjJLj)ll J aIap'SII yjy£ ^yi 

_ j»lij Sj^I JJj - 3j^* 1I ^UjVl {y jjil iJp Jp (Sj^H Jl ^ 

: SJUl iiijJaJl 

ti-Jliil j*iJl ^ Jil wJViJl j*JJl jd-*d J* 1 i£-^' f*-*J' ‘-^ 'M ~ ^ 

. 5.24 Jl 5.242 aJoJI 4-Ji . . ^ i U>a 

v±Jlill JiJl Oli i—A^ {y jiSl ilJliil j*ijl ,j7*j J^ lS-^I j*-*J' 'M - ^ 

. 5.25 Jl 5.247 aJuJl <_j J, . . ^ J ,ja * ■ al Ji 

_ j--.,. Jp — ^Jj d>lSj a^as>- jJliJl Jjl (jc^d J* 1 cS*^ (*-*J^ _ ^ 

yyj 4 j-Ju" Lc ja £JfeJl j*ijl dji L^-jj iiJWl pijl olS'j 4 Jaii jlA*^ 

. 5.24 Jl 5.2450 j\ <. 5.245 jJudl 

_ -u-aj (Jlp _ <uij OlS - j 4 —a>- liJlill |»i_^l (jjAj lsIII lil _ f 

. . '^Ui 4 Jb-lj jUic ilji. liJWl ^1 01* IjV ‘ 

. 5.24 Jt 5.2350 jl 4 5.235 ajJI 

_ 41aJ Jp _ Jl?-JJ OlS - ,) i-A^ liJtill ^Jl (IfiAJ tS-^' J 1 - 0 

oisl ^lj- 4 JL^Ij jlJtac i\y m vlJlill (viJl ou >^JI ,y jd, Jrtll Jp fjj 


J^Ull j^"VI u fax i Jjla Jj^tj JsjIjv* ._ 

1 -''•2451 iJjJt t L^.jj ^ t Ljy J-s^Vl ^ ilJliJl 

• 5.24 Jl 5.23501 j\ t 5.2351 j.x*Jl •—‘JOj L*5 t 5.25 Jl 5.24501 jl 

■ Cxi'^ u . J* oil-lPl jL*aXsM JUp iiiLJl JpI jiJl ^ 

•W* MUI ^rv vn ^ 


Jj; OjJjVU Jl Decimals LjL*Jl j^^Jl ( ^ r 
(,) comma ik>U)l cuJj i (.) period ikidl J j . 

jljJl >-j j*- . , L,yb\ J Ut . hjL* i»*iUS 

I -o Jp 4^!>U5 ikidl fUic-l ( 4 jX*J| j.lij’Vl £* ) io^Jl J> j>y>J)jj . ( J ) 

</ iH < J ) jljJl Jj>- jt ( , ) iyuil iOUJl f ljuku,l U5 
• J iUUJl L5 _ _ SjjUxo (.lijl ^ 

iiUl ,jp Ji J ) IjLp J-5 3JUJI 0ijC Uj^j 

• 92 ‘ 0.92 i jLc. 

^UieVl j^uiSJI 

_ iLL, J J - iLlSCll alJpVl jfa ^Jl fractions ipLipNl jj <\\ . _ -C ; 

^ ^ f U -> Vl Cr^ ^ ^ ■ f^'j -Ml Dii JsLi j* £- i LJj 

■ 171/4 + 21/2 + i/ 4 j\ , 4i/ 2 : ybJl Sjj^JI Jj> . . **, < ^j, 

J_,U JJ-S3I 01 J i iU£Jl aUpVI -k. & Su* jkJi bjSL 1«;I3 1 Jio jl 

^ J ^ )l 'M U ^ bji sjJiL. iLKJl aij^Vl 

• • ( ^ 1/2 Jl 4 ‘'4- 11 ^ -k; AjiUJl V^l SJ^I ^ ) J^I 

‘ <1 jjUil J.ISJI >a*}\j ^ ^ sj^ij ^L-o *1^- 

. iO*Jl of.| ji jup tkl-1 


1 one - haIf 4 ‘ one-third Ji* * ii^k, ^ L^U j^\ o/i 131, 


oUL^i IgL/aa;'^ ; j~x>s itjJ; a j>-j Jis-% . two-fifths _> 

- ij j t > l l 


c5-'- a J^ lS^LipI ^»~S jl ^ 5 j-i^p j~& “jj-s ^ 5 ^ a.X*Jl ilxS jfjji-'yi t_aS 
• • ^ J 1 */2 -> (£ j>-l Ji <^1 jlS lil . . }U»i t ^LiJl ^ OjP jj ii jJl 
sv' Jl tL» o -^ 1 oi^ iii Vi (Tj 1.5) ^ j^s j\ s^i j^y 

jj^*S ojj^p ^ <ULs 3.AJ| oLonLill 4 jIxS jj^-V CJ jJl ^3j . 1 ^ 

. ^ ‘_ tJ^J c Aj^Llpl 

CiSillj Ciljjillj jJjljjjJ! 

J>uaiilj Cil^Ulj £j|jjil! 


’ <LJllll Jajl j ., ^U _ A^<uL«Jl JjL-^J lj ^>eJl — £c-> jljJl AjIi5” 

^ ^ ^ J* 4 0 43jbuji |»Ij1 £_xvJ>- pLm-*# 1 v_-^.tSo _ \ 

. . . . Wednesday j t Saturday Ji* * j~£ ^ 

■ 1 ... 24 j t 3 Ji* t Lai j j»jJl ^jlj Ja*j _ Y 

Lfr^ l**td J-* 1 ‘ o J .* s£s >xj>J aJ jJa. L o AlwJj „ V 

^Jl July j t June j c May jUai^Vl y> 
i Mar. j c Feb. j i Jan. : ,JL US' USj iuljUa^-1 Ul . iDlS 

sjlpIa!| hJla j . Dec. j t, Nov. j t Oct. j t Sep. j <, Aug. j t Apr. j 

( oj ■ c q cJlSt *1 ) 3JjJalo jA jI^SCj 4-^LiM 

jLvaX>-l oJU>li ciJUJlS' . Jais ALmJ| ji 4 AuJlj LoJlP 

. £2>-l^li A-<ulij JjIiAjLI ^ l Jk jS*i L«JUp jj) gAll p-Lo—-i\ 

^ jl ^ii>3 oIS1 jlvai>-l liji aLoIS^ l^zSvj pL^«I jl Vi . - 1 j-* 

• AjIJLj 


_ijbSOl ^ iaUJl Jom JjUi J*j |yS --- 

( iLysli jjX> ) ljS La 4-L I j»l i jVlj pJl Jr" t_sH * 

jjjj ) ;^JiLa <Jb i ( jUa^Ml olS' <31 ) 15 (*— 1 

,_..-C *>\ioi < ( jilijl SjojI ) ftijVl) L~Jl (*ij - OXpj _ ( 

U/i Jj- JL5 o! 5 jl cJl «_iJL£ j£lj «, ‘1 Sep. 1994’ jl «. ‘10 June 1992’ 

. ‘10 Sept.’ ^ia t iiU- ja c^>w»Ij 

_ jS3_j i ^jljJl iLSal Uh>- Ljj J"o i^l sopUJI i—U j - ° 

‘ ■ al~4 .a |»Uali _ «LSojaMl AjaUI oIjjjOJI £jijlj^ OjIS^ - 

4-L <, ( jLa^-Ml J-Sj ot£ d[ Ij-a*^>*a jt 3>tal£ ) ^4"^' (*-*"' OlS” 
i*jjt ) !>UjMlj ioll ^ ‘ iJUfli <'J-' ‘ ftijSllj (*jJ' ^ ) S^La 

4j M yaJUi Jljlo ^lliJl iJlA ol j*P^JJ ■ Aug. 25, 1993 <— 0 S 0 ^LoJ i ( j»lijt 

oljjjJJl ja a-LL>-Ml ( _ ? 1 p liLi jt <01 Ml so>tri.l oLMjll ^ *u<kUl jS- o^iVaLil 
. <ulo J~a (jjlil ^JjSIl j>UaJl «*!»" J^aJ AjSo^Ml <ul*]l 

^-iJl jj iL^li jjM oljiJl (5-b-l ja Jr" “o'-iNl Op _ 3 

. Nov., 1991 ^4j <■ Nov. 1991 ^ia <_o£i t fcJl j 

^p\j LL£ oM liJUi $ S~Jl*JI o_pM-Jl - lot _ j»lij^llj j_^-tJl <_oSoM _ V 
o jla L*oj i :o>odl oL;M jJl ^ \ 4^ • jjL» ja V* oS 5/3/90 . Jia 

• tjJJji O* C5* ' ^ ' Lr*J^ l>° 

IJLj il)t <—j*-aaMl oU *U»Jl Ja Jr" j*—■“_?"* jl i_#H ~ ^ 

ol J^S pajil (^al U-jM jSUj i ‘Spring 1972’ 

. ‘harvesting was in the summer’ ^tia ‘ j*aa j»Uj tkJja l jS^j 

fall U£j i^ijaMl ohjjjOl ^ _ tlL^t _ autumn J^ai jLO - 4 

autumn US j£!_j i ( ^^1 J-aii ^ ^jJl JljjMl Jsji- Jj. ) 

j]> j! - iJLojjJl oUla^i^l c*^ _ Lijl ^ ' 


. ,_JUll iiu>»Jl i\fd 


MCML . J* ) (^.stjCll |>l*Jl jU ijxjjLJl oLjjjJl J _ i 

• f Jl^» J _ li^UsI _ aj !_.j jUVl 1 jus. Jj j i ( 1 <10 • j»UJ 

4Jaj 11 CilJill 


l iJUl Jailj-siil <UjJl oljlflJl 4jllS" 

4 us‘‘^^““ j j Jl SjUiNl Jit _ \ 

‘ ‘1993-94’ _jl t‘1908-09’ : iJLJl L _ Jlill J----. Jit _ Lgit 4j0 
■ 1992-93’: Ij5a _ Sli* - <— ■sSi> ^~)lo J^oJ.1 JJI ^wjl jB • ■ '■ly 

. 1992-‘93 j\ c‘1992-1993’ j\ c ‘1992/1993’ J t ‘1992/93’ 


* J>-l Jv-iJj <■ J}-i JLt ^Jl jiS^Sl <tJUj Sjii Jl SjLiVl Jut _ Y 
aOll ^jLt _ Jlill ^Jt _ cLUJlS* I g* t 4 jB (1 J|l 

. ‘1952-62’: ^JbJl 

jl t I (uli ■ ' t^t ^4-WhJ I^^AV Y 1 |j]| O^IaA.^/ 1 (J^^J loJLht _ Y^ 

Ljjlj t ( iJl^fcj . . . viols’ Aj$^h~A olV J.C I^2* Y“1 ) IgiUtLA^ Jl 
. ‘1919-1923’ JhJl _pJI Jt _ Jlill JU _ ^Si 

l.^iLi c jLaJI ^0 JSl U* - *U® -7^* AOoj °U*® (j_^J l°^-t _ £ 

. ‘1895-1910’: Jhll I Jt _ Jlill J-, Jt _ ^xSJ 

_ jLJl ^Jja ^^t J^l>- JJj: ^Jl iJBxll Oli^uJl it_^Ai>fea Jl jLiu — 0 

JjJb 1990s j c 1960s : jJjJl (J^ ( I*x^a ~ olo^^ollj uuLjuuJ! 

. *S’ »—9 J^~J 4">Jl ( j;i ^lutlj _jl 

t ( Before Christ j*'>Ul Ut ^Jl }%* JJ { j*s ) BC oljUa^-Vl _ 3 

0315 J> JLjt l j^~j . ( j t anno Domini ^^)Lll JUj ) AD j 

JoUlJI f-UJl jA JU-I olaiMl J^j <. A.D. j 1 B.C. Ij51a (_j^i ol jl, dllj 

. JL^aCUuNl iwjLiJl oljUa^-*b/l ^ 


<*Uil JjUj J \jdj 


d*ji\ 


^Uaj L*Jh V |vJljJl *L>sj 1 ^3 pLoJj> r,.t... j JjJj>tX) oLollaj 

\ Y U 4 L 0 J£ Jj&j t f v Y £ ^ ^y* S^iJlI 

. PM jgiall JL*j Uk^-jljj AM L»-Awl>-I O^Svj <► 4 pL-o 


4_pLwJJ lo_£la yJjl tJjl l)j5o i*J jl J^LSsJi j»^Jl ^Usu £4 

<pl_vJl JLlP ( J-JJl ^a *,&*'. a ^5 ^UaJl |Jla ^^Jl I* 1 -j . 4jL$jJJ d)l^>-Vl oLoNl j 

ipLJl * 1)1 - 1259 HR. ^j^Jl 4ju$.5 yM 0j£-> LqJuj <• 0000 HR yu& 

. hr y^JL j HR y^JL _ ^UiJl iJu* y _ l$Jl jLL, 


^JoU 1 |^kJ C |»J *LpL**Jl |*JjJ 4-J| i—isA> ^Itu La 1 

uL^aJl j olijl ^UJ 8:30AMJio * i*LJl ^Lc cijll jl5 oij c _ 5 ^- t JSliJjJ 
jlfi\ >. n, /ai \A y 12:00 j & L>*L^ 3j*iL*Ji J^-LJLl 10:00 AM j t L>-L^ 
t 12:00 noon : \1 £a ( jl^Ji «Jua£j> ) JjVl UJj * JJLll *—fla j 
tivsru Jju JjVl < 2 JjJI ^ 12:01 PM Ul i 21:00 mid-night JJJl i j 

• v— a../?:•. .» Jju 4^ajJ| ; 12:01 Ah4 o j^SCj ^ilU^ 4 ^L^jJl 


,_^a 12:45 PM j i 0830 HR Lg..« j>j 8:30 AM of -J^- 1** Jjjlicj 

0i dU-iS . 2345 HR L^li ,y> 11:45 PM o\ jJ- Uij c 1245 HR l^’IS 
. mo Jibi Jjt ^ 0000HR Lgjli ^ ^o-~o ^ r\ lJ i 2400HR 


■ j^Jl i^LJl Jij> iJVjdJ O'clock 1 j^cJ>A\ i»Kll j j^Jj 

l ^£- - l_jSo Ljjlj _ CJlS' <Ul>!j Zj& j! _ jlfJl JuJji ^ 1_J>_) lilj 

^>Op Jlill lie, ^ Jis-^ . ‘11 hr 22 min’: 5JUI I ^ _ Jlill 
jl ia^-^lj t and <udiL jl ^ylSjJl ^Jlpj cjLpLJI ^jlp ( ^o ( J^ai5l 

. SJaiii l5 4 ^jM (min) i2Ja j 1 (hr) jL^>-l 


• (JWl j>=aJ| iv»l4-l CjU1S3| j^airjj . . IJLft 


" * ■ 1 ■■ ■ ■ - — — ■ 
second(s)j <. min minute(s) j «, hr ^1 hour(s) ^ JS _ 1 

■ ^ ^Lsj'ill £* Ujlpj i JjIjlA-1 sjuj^I sec 


wk J\ week(s) j ; mo Jl month(s) j <. yr J\ year(s) ^ JS ^ _ T 

t ULLl , ^ 3 La^S". 3 *.. - l g‘ . ‘C lj t lii .fl. 3 ^3 


j>U_)l j*l c SjjA« jJiS f-lj^u 

U \ijxxii oslvi f Uuii 


oUaiUtilj t Jj^Ji ) iiljiA-l ^U'Jl fLuj| 4jllSj iLv-Jl) iijJtil JLpIjaJI ^y> 

^ t _ 5 L> L» ( ^Jl . . . o-tli ji jS \jilj <■ djLV_pl jl 

i United States j i Arab Republic of Egypt : Ji* ) iijil t-L^Vl _ 1 
i_j^o . . ( ^Jl . . . Kafer El-Shikh j <. New York j i United Kingdom j 
f-L>— a>Lj ■Ljj jAa (_$! i Si jALj> La Ji's cs*k L»JUp jj> ULalS^ t-Lo—j’Jl oJlA 

cLLli {j* jj . ^gil jks^- y» j wkd jl l^Jij (5 j >-I ^sl j*>- j^SUl 

. USSR — L«JE _ <—iSo >- _ IojLui _ 5_ijj—Jl AjSTI jiJiMl jl^l j*-^<l 


c <dail>cj jl l &jju> |t-o>l Jl*j La jSi 'jL LoJ lip JjjJl *L«—*1 ( v r 5laj _ Y 

i ( ARE ) A.R.E. Uj*Jl _ <_ s!>si ‘ ( ^J| . . . S/blj j\ 

sjlsJlI 4_SLL<JiIj <. ( UAE L_jL»-t_} ) U.A.E. SJ_»cdl "C-jjJl oljUNl <Ij3j 


^JLp JjAaji ) USA 4s£jjj> y i\ SJ^*d.l luLY_^J lj i ( UK LAjI ) U.K. 

. Iji£a j ... ( U.S.A. 


jl 4JL>JLo p^A^I JLxj La1^-3 CjNL^-I ^3 — (JjaUI 0-Lq—a»1 jLa^j>-I_j 

ajJjj<-J| Jt« cjYU-I ,jA*j lyl "W _ ^Jl . . . 5 jMj 

oNl>- ^ 4 »j> Lj ja i^-oi U5 c (Saudi Arabia) Lil^ 

^3 LiI— OwL>tXll CjIjL^VIj t 4SHU.I 

. IajLuu 4^U3j-aJI 4*^1 oLj jg - ^ L-1 I oLV^ll 


A _ - Lit ijllSCj! ^ 4*1*11 (Jj^ [JjJj Jaii - i 

OJLo |»^k! I^j oJaj L»Jlip _ 4oj*Jl j-*a» jt^il j l./3.'? -l lLUAS" J>Ji _ Y 1 

. A. R. Egypt Jl _ iliiUo. J 

J Jiall 0 Jo Uio t i_-S j> j»—-I olS U aJjj {jt- ii-jjA-1 j_Jj U>Up - i 

iLo-jJ-l y> iijJtU j*f a~^ «il ^l«U*I**il j!j> . . iljjJ 4 -aAc' Ajjji 

j^l lg-3 JAj jjl _ 0^J-^llj _ Jj^ll aJl Xxj (jj**J ^ lSJaU X*J 

v^>cAl (jl j^P ^ip eJLpUll oJlP <_Joj jiJLp l ^UlS ( L*S ^I| |t ttfVl ob ) aJ jjJI 
. jva^A.1 4 j djJj*y ,j^lj t^LolS iljjJl 1*^1 4-3 JAj .Ls ^sAJl 

SJb^llI oLiVJl Jl USA 4-So"Jl eJLs>tJil obVJI j^*ol jUfiXsM jjji _ 0 
olj*iljJl 4i*^ Jia i l^ylio Jl lljJ* l»X>- ( US J ) U.S. Ja43 

U.S.Department of SJL^dil oLNJl ipljj Sjljj J t U.S. currency SJb^ill 

. ^Jl . . . Agriculture 

LoJ^s- AjXSAI oLulalailj 4-So y*'j I oljJl ALjui oljl../tt>-| J _ 1 

• (js'S^I J Ji Jb 

jjo j! 0j3 county ( JJ J ) JLsJ J ioJU ^1 jl*j 's/I jL Ujup _ t 

. OljiP |pj>- 0'$&S -LaJLP J 4 (_gJbjj JJ l» J JLa lilli 

. Jl jt J-jI AxJl J 4xJpU1| J 4j*y Jl j^al jta LaJllP _ i i 

'• O^IA-I aAa aLmCL-JU oljLva^Mlj 



s.sjSiii'yji 


4j«u£j| aujslill 

Ala. 

Kan. 

Neb. 

Pa 

Alta. 

Ariz. 

Ky. 

Nev. 

R.I. 

B.C. 

Aik. 

La 

N.C. 

S.C. 

Man. 

Calif. 

Mass. 

NX). 

S.D. 

N.B. 

Colo. 

Md. 

NJH. 

Tenn. 

Nfld. 

Conn. 

Mich. 

NJ. 

Va 

N.S. 

Del. 

Minn. 

N.M. 

Vt 

Ont. 

Fla. 

Miss. 

N.Y. 

Wash. 

PJE.I. 

Ga 

Mo. 

Okla. 

Wis 

Que. 

m 

Mont. 

Ore. 

W.Va 

Sask. 

Ind. 



Wyo. 



— ,. ,. 

frU—I l y^cj jJ aSjLJI i*jlill jl Jas-% _ V 
i Hawaii . LS -»>j t <lL«1£ ^r^tj - iiLJl ^J >\_jll ^ 

. Utah j i Texas j i Ohio j i Maine j i Iowa j <. Idaho j 
<bubJl {£j >-“ill |»JU^/t _jl i^jc* _ A 

'■*-* <_s* i aSjja^\ ul*ll oLujjJl ^ \j£i j i ;jL»dil 

■ i_Ai u*J • dA t ^Lill 

UA tyj' t District of Columbia jUa^-l _ D.C. 

^ ) Oj b* . M j ioJua L^j Lc V1 UljJLiJi 4 a 

■ j 4j Mj _ JU-1 inJaj _ i_ikAJ 
. Puerto Rico j&jyjy jUoi>.| _ P.R. 

. Virgin Islands jUai^l _ V.I. 

. Yokon Territory _Y.T. 

. Northwest Territories jUcsM _ N.W.T. 


ojLYjII cJil jp ulb>tj _ ^5 j> 1 oljUa^-l jl> y _ ^ 

O^-T* - o* W** J"* ^ydl tSjS^Vl j^JliVl jt 

■ ( CA Ji t GA Jl Georgia j^3 

c5"^Or^ ]►*_pl Cj* *“* , ljL^s^-Yl a JLfc J n «7...~V 

o-i-^j ob — ,_Ad ^*c* - _^^4j • ^^*11 ^j>-VI iL.lS3l oLjLJlj 


Alabama AL 
Alaska AK 
Arizona AZ 
Arkansas AR 
American Samoa As 
California CA 


Canal Zone CZ 
Colorado CO 
Connecticut CT 
Delaware DE 
District of Columbia DC 
Florida FL 


JjLj Jailj-/? 


Georgia GA 

New York NY 

Guam GU 

North Carolina NC 

Hawaii HI 

North Dakota ND 

Idaho ID 

Northern Mariana Islands CM 

Illinois IL 

Ohio OH 

Indiana IN 

Oklahoma OK 

Iowa IA 

Oregon OR 

Kansas KS 

Pennsylvania PA 

Kentucky KY 

Puerto Rico PR 

Louisiana LA 

Rhode Island R1 

Maine ME 

South Carolina SC 

Maryland Md 

South Dakota SD 

Massachusetts MA 

Tennessee TN 

Michigan MI 

Trust Territories TT 

Minnesota MN 

Texas TX 

Mississippi MS 

UtahUT 

Missouri MO 

Vermont VT 

Montana MT 

Virginia VA 

Nebraska NE 

Virgin Islands VI 

Nevada NV 

Washington WA 

New Hampshire NH 

West Virginia WV 

New Jersey NJ 

New Mexico NM 

. Wisconsin WI 

Wyoming WY 

IgJ d_j5\i ii\S ) iuJut 

^ti f. ^il jUoL 1 jyS _ ^ • 

jb Ljj £& jt t ^ 

-YYV 

il iS ytJl 


11 jjiJjJl Jj-^l ■ ■ — — - 

oLVjJl L$J ij>*h 4 iijOLa IAjSJLiI . . ( £j>-l jA Ju>-ti 4_^sUi-l 

L5 t ilU-l >-s!5L>-L v- al .. > o IJLa jy LU-Yl j . ? iojll ^*^0 ,_yll 

■• Ji 

^y ^<y^i ( jjjbjdl oYL>- jJl |^l i_J^j _ I 

. Ju>Jl 

_ (^vaj SA>cJ.I CjLY^J l ^y jJwaj <u«I p 4jjjj tL^Jl |«JL2j LJiIp _ <_i 

4xvJliJ d^>s^Jl jJLa ^y ) iu JlL| l ^ .ll ".'.) yjl AjNjJI ^^1 yiS ^JlP _ ij jLj^>- 1 

4 l5jp- 1 y jJi> ,j~J yJlj t t)jil oYL>- y ( £-^-l 

i iJLJi jail a -/i ~ 1 


Atlanta 

Denver 

Milwaukee 

St. Louis 

Baltimore 

Detroit 

Minneapolis 

Salt Lake City 

Boston 

Honolulu 

New Orleans 

San Diego 

Chicago 

Houston 

New York 

San Francisco 

Cincinnati 

Indianapolis 

Oklahoma City 

Seattle 

Cleveland 

Los Angeles 

Philadelphia 


Dallas 

Miami 

Pittsburgh 



l j^dj oJL?til.l cjLY_^ 1 I j*p y jj-sen 4 ~oIp Hjjji j_y 4 i* 3 rJl ^Jai j*-tip — ^ 

4 I ^y OJiil (USA) JJji^l j»-^“lj 

_ LAjI iiY_pl j»^ul j^p ebJcunYl 5Jl$L>l £j> 4 ^j>-ljil iajli y “LY^ll jt-^L y^Lj 
<CwJ.lj jJaj I^jIwY yllj 4 ili-iil oYL- y - ^-1 jll i*jli y 

. jAJl jcJI 

iJjjJl Lgj 1 (Ij-ji.1 ^■***JLj _ \ ^ 

I j*v> idjJlil j£S eU- I 4 ^AJl l) 1^» <1)U Ll ) SiJ*lil (fcJ) t _ y‘ > -~ 1 (_y^ 

oYl=- jJ> y ) SJlpIaII «jla y yls«jj . ( liili j*j> j>l 4 jJ»U olyp 


_4~JjJ| ijbs3l ^ jy^/l { Ja*J m Jjbl Jj-itftj ■ ' ■ — 

l^a <■ iS dj J (_^ °O-All ( aLI£)I jjJjLxJl 

1 i^i^a 


Beijing 

Luxembourg 

New Delhi 

Rome 

Havana 

Mexico City 

Ottawa 

Singapore 

Jerusalem 

Montreal 

Paris 

Tokyo 

Kuwait 

Moscow 

Quebec 

Toronto 

London 





^jb LoJUt i JjjJlj OJuU AjJ»L£^/| pl*-xVl AjjJ^^lIl Jl — \ T 

_ 4^<kJLftJl (JljljJjjJl pIa*Jj (il^PxJl P^“ tft J \*J» 

oJlgJ \g-.\i~i j . JL^sVl vLj»eJl jjj L5 |yi — £5J-Ijl AajL 

Spain i Norge ’Vjb Norway j t Nippon ,y> Sjli Japan i^sS o . . SJLpUil 
Federal Republic of Germany j t Roma ^ ^Jb Rome j t Espafia yi SIjo 

. Bundesrepublik Deutschland jy ’Vjl. 

lJj 3 ^ Jb* l AjjJ^Vl a^ojU y-Xib klJUJl J yaal l *t5_? • - l*-t& 

. ,JUJI 

ol _ *jll jl t JjJlll jl t O-lIl pL»^"I jLoIp»-I JiP jj-jCj . . dJJjl 

aj^J^-NI IapI^J c.. ~J j c c-j|jlv2^>-l i„„ • 7 *xj (jl ^^*^]| Aa^JUI 

t B.R.D. 4_Jlj*iyJl Lilli <j jj$o>- _ (1)^5vj 5 yll 

. F.R.G. (j-Jj 

J ^jlyiJl cjL^yjlIj JLabuJL] aJUJI pL^VI jS')} _ ^ £ 

‘ ( J ^j>«Jl JJj^ pLwt ) Bylines Jl J LaJ i yL yJl 

- lgA4 aA a ». I « J | jt-Jjlll oljitlj aJLp>^!| I^jLo-uiL i^s£j Lflj 

ol 1 ojz ) aLIS* AJI^y^-l jjLLJJ a >w *\J pLo^^I * _ \ o 

South j i North Pole j <. Near East : JJU ‘ jS Jyj LJJ JJ bj 


— ■ ■ - ■ - - <^*1*11 Jj-^l - .. 

t Middle West : Ji° t s.b-1^ll 3J_jjdl iil jkM jkUll dins 'j t America 

^ Jwaiil ,y> olS^ Olj i SJLstdl oLNjU i~-JL Midwest j\ 

. Midwestern United States 

(_gjLJ 1 1 £3j^JJ <U...*J1 j 4^p\j>- D^Jb! 4jLj| jjdj Oj£j Ujlxp — 13 

. ( Lat. 52°33'05"N : JD> ) latitude ^yJl Ja>- ^Si <. 

SjI iyrj . ( Long. 13°2riO"E : Ji* ) longitude JjJaJl J sp-j 

. ^Jp jjJl jl c)jkJl kjla^tJ <U^UM oliUl jj~) oUL—a 

altitude y*J\ ^ ^jjll ^Uijl dlUS o^SL _ W 

. JljUI ^-bll ^s- o jj* k>-jJLi _p^Jl ^kw» 0^ 

Ujj-4JJ Cj^LuxJi ^LodUlj 

Laj*j iL*^ c J5\Jj 1 lS ^ dr“ 4;l>Jil t-ihsdi 

dllj - AjiLoXsNl oLoljdll ^ *■*■*_) ■ Wi 

; ( 1 ^A£ U.S.D.A. ) SJldl Sj^a^JLl iojlill ^ A^pjj l» jAj <. jj-a'J 1 


Uyj 

4«J J\ I^JUp 

JJjjJI 

DA 

Dinar jUj.jJI 


A$ 

Dollar jNjjJI 

Ul jzJ 

BD 

jbaJl 

Oir^*' 

BF 

Franc iil j&\ 

ISDJL 

Can.$ jt $ 

jM' 

IjcS 

DIO¬ 

Krone Ojj£!l 

*1jiljJl 

DE 

Pound <-dLl 


F 

dt^ll 

1_jji 

Dr 

Drachma i ^\jail 

jUjJl 

Rs 

Rupee \jjJ\ 

Xfll 

Rls 

Rial JljjJl 

oiji! 


jji oUJl j JjUi Jj^lj JsjIjV* ■ - ■■ 

Ujflj 3 ~--j^ W^Lp (►*-! i]j^Jl 


ID 

jLijJl 

JiyJl 

LIrjtL 

oil 

IXl^l 

IL 

Shekel JSCxJl 

J^Lr-1 

Lit 

Lira ijJJl 

UlLj 

¥ 

Yen ,jJl 

OhUl 

JD 

jLaII 

OjjMI 

KD 

jLjJI 

iXyS3l 

LL 

«jJJl 

iibJ 

LD 

jLoJl 

LJ 

DH 

Dirham ^jjJl 

V'j^dLt 

£ 

Guilder jJiU-l 

IxjJ> 

NKr 



ORLs 

Riyal JLjJl 


PRs 

*tu 


QRLs 

JW 

> 

SRLs 

jyi 

iiyjl 

Ptas 

Peseta bu-Jl 

LL-l 

LS 

*^U 

ob_j-Jl 

SKr 

Krona jJ3\ 


SwF 


Lr-if 

LSyr 

<JL| 

kjj* 1 

D 

jbjJl 

o*j 

IL 

SjsW 

«£/' 

R 

Ruble 

Wj 

UD 

^jjJl 

oijbyi 

L stg. jl L 

jJj^\ 4 JL 1 


US$ jt $ 


•JbJLl ob^ljll 


— ~~""~——————___ —- — , . . ^^*1x11 vijuJl Jj^at _ 

JjjIlUl 

Cxi <kjpj footnotes ^ oJi^ll . ;|-y , 

■ oL*ljjJt 4 iLJjJl J;L»jJl j 

JjIuijJI 

f ! p-Wl JL>^ J v^Jtft ^ ) 5^1 J5U^11 J f Jj 

jJ- jiUa- dL, Ji* i A^JU, jy>\ _ ilL^I ^ ty*. J _ ( V |^| 

<-** _ oU _ jjZ'l it j\ 4 iujl ^ O^JJ ^1 oU^LcJU SjjJL^o 

Uoip i^Uj, t 6 ^S ^ U y>] J j.j^j m 4 ^^ . iJUJl 4 ^1^11 

tr* <J c sh jLJ J[ 4 jWl <y> gjJ -1 £jjJ\ |JLa ^-Jko 

^ibll Ji. t *1^1 4_ibka _ 5iU _ Ifci JtibJ ^Ji ^ 

. <5jL-J 1 oL-ljOJl I 

V^L; ^Lla ^iot ^1 ,ja.l l^isc. J J-sjlJbJl oJLa yj 

fl*jT o_j5i oij . l$Jl J-jjJl iiU>\ ^i iUJLi _,t a*KU 
J53 -u-^JLi 4iS^« L^UjI dj£> of t iJLuyi *1 yA ( ^>- ~- j ~~ ~ j 

<-?* (_s^ t£j*" 4^ • (Jcd'-^ y* -t >-y 

J-Ji; J* a>- ‘-i-'-gj ,j~Jj t (J^yI l+vi*J ,y> !Jb-ljJl A>^ai\ 

i*U vuljUij l$J J5Lu ^1 iuj’S/l JjL.^ ll <iUi {j* . iJL. jJ| 

yr’" • {j* laU \t-y? J5^iJ oliiauj _pl .aa yi 

• tlr" j^ £fj* 45* yi ^ yj J j\ ^iu,l 

i>“ ^_rr ^ ^ yi - ( supplements Jlj appendixes Jl ) oli>Jiil Vj 

• 5JLj>_^]I (Jjjl-ij (J-JLj 5JlcL 2J _ 5JLv»^l ilLu^Jl 

I 5iL~il ) i>L*va aIjIs Ja>- J-*j As^i^ai\ J-ioit ^J^lJLdi jJj 

iLLf 5iLw« iljj 4 i>*ivail ^ Ja*A yui jBu .Jl £&y> ^ ( ts 

• <>»AvaJl (jl^U ^ JaiLl txj jt ^Js-J 4 ^ ^la-ji Jjt j JajL| IJLa ^ 


..- !LJdl y i*U!l j^Vt (JjLj <Jjdj " . . 

I^XjIJu 0 j£j ( 3 jk ill ,j1^La tj* Ijlj (_$! ) iii: 4 a JkiS i_*xSvj aIU { J s j jJl Ui 

• Cr“ 4jk ^ j'—; ls^J ^M 3 Ji '-~^i iS*^l °_r*J j\ (*~*j 

ill—a ^S- oj£jj <■ 4>*ivaJi jjLaLfc {j* — jJ-J Jilll ( _ r o4j jj-a - SJLJl jj k - J l y>***JJ 

. single spaced t ^yuaJl ^ SJb-lj 

ajjLlS^ L$Xa Jb»lj A^uLfoll l_j* J^-I_J jJ-J-ij Jy jisl wL>-j liJ_j 

. ^JLijb JS” double space AlL-a ii £a <. iliL~oa 

4j|Jb Jilt LgJuaJ>- ^ {]-'■* i^,..,>u ( J i j|JUl ^Jl i>-UJ.I jJ^P 

4>jUjU , Jfli.ill LgJI 


( jja Sjjji-'i/l Jjl?....ll wl>-l ^y La jJ-jJ u J^jl SjLJa^M j jSo (l)t j 

«• 

4^>-Lla ^yll 0^ A>-U~a ( ^J l p»Lw>-l c.rilaXj wl3 ^wXllt AJrdi/jll 

(_JiL*Jl jll ^y jJ^jJllI . . oJL^iT oVU- U*J ■ 4^aA*i«sJl < y <J 

jatl^.a Aj ^ 4 SJb_bL| -UuUaJl ,y <aJy aJjjX £-* 4 aJLJI A^ti^all ( j-« Jjjl.-liU 
>y d~>- S ( = ) AyjLJl La^Luj ijjjJ La ^dixZ~J t aSjLJI 4jnivoll ( ya 

,y)l j^liJl Jjl ajIju ^ |,j i jJjJ ill l$y j*J ^yJl 49ulvalL jla»J| iiLjj jy 

. iJLJl a-> ,j./il l Jjjjdl Lgj l y*£~...i 


y* A>tjU? ya ^iSl J-oJL j ojyfi ^ La Alap-^La a|jb| y^ll t-dlaj ISIj 

,yixS\j jij l ay Jj'il Ife* 3 J> ^ a! .,rtHa V Lgj^i . . ilLajll 

Jji-Ul j*ij Jl SjLlVl (J^ddl j^h. LgJ iJLi *y> fJS ^ 
. ‘See fotnote 3 on p. 43’ : Jla * I 41 ju>-jj ^1 

■Jl £-J>y superscripts aJ ji oLa^U /\ ^lijl _ LiLat US’ _ J^lJLJl j 
1 LjJl jJjjjdl isL^I iljj aUjL| _jl auKJl j >-T 1 

. thin space i}LU> iil_c I^xp 

jt i LJUjj ji jl c, Arabic Numerals <*>jt- j>Ujt J^lJdl j_i j 


-—-—-_ 

jy>j j\ <■ italic iliU „U^J| ) iJUjj 

(t) dagger ojUJj t (*) asterisk 5-^Jl U}UJ| jj|_, t i^,[± 

. (§) section mark ill UjUj <■ (£)■ double dagger i^jll UjUJlj 

(j* i$i, ys ju oU'iUJi ^ jbj* ^vi ^i^-i iiij 

^\jL\ J iJU^Ji oj>|j oyJl (.li/'sll f U^j l,U‘ j! <>- jV 

. W>LJ| oViUll ^ US’ ‘ ^ JaJb^- oS jJl 

<J -’ la ^ 1 Jsd'^ a* Jr- ^1 - <jUl J^Ua jt J\ s^Li^M jjJ.j 

, - J J^ o* *i*W j^J ‘ «dJ-Mrl Cj£ ... .<7 ^1 

• ( ■•• tj i yj i z ^jiu ) f-U^gJl 

^uJ*Vl JUftVi 

ol Up ( ) UoVi jupVi j^iJdi Lbr (.Ik ■. 

JUpbU U-JL As <■ ( V-W' ) J*L-^ «UU* 

jj*J^ ^V*- ( V*^J ‘ J^Uu<■ <^*j>«Jl ) - uip ojj+oj _ OiVl 

<-** • JUp'Vl Ull: J> J^iu Ji jA I J-jlJbJl Jt L^lJlii^l 

■ ir'*^ ck*^ ^ l^Jl ojLl^l C . tr oUKJ oljUa£>-l 
cf*J • ^IjUc^l Ifljflj ‘ iL^Oj^ J\ 4 ju <_u£; 

^1 - JS^ 3 ^jr’H T-V ‘ tk-iill AjIJL, J oi>-J jl jjjJ ijjSHu ?JUJ 

^k • ^U^Uj 4iP jJntfJ Ifi^j U y> 'i £-jJi l^Jpt lilj _ jA £*y> L$\ ^ 

• L^J*yU*^<i|j CjljUa^-Vl fl-iftj 


: ibid . JUax^.1 _ ^ 

in the il>LS3.1 1 j^a> ^ ^^dlj ibidem <*1S^J| jUa^-l ^ ibid , jl 

L^IUjc^iI j t (( tj-i' «y * • • j U^2jj . • 8 same place 

: iJUl jpljiU 

,_J\ ojLul 4lL>tli*y jjiZ^a (_s* Ujup _ \ 


— _ _,, 4.<. U . l l iibS3l i«UJl J^*V| t jaxJ JjlsJ (J JsjI \yi> I. —.. — 

JL*j ibid . 4^15 ~ J c jJj^ll aJl (J Jju £S*-Jl • iS £^-l jA 

. JjUI Jl qa oUL; SjI jliil!i 

Ibid . 4_«JL^ JU- JtJl jJ-jJcJl j.n'.s K . . J| oliLj £jj J3i blj - *— 1 

. Ja ei 

t Jail oUrtf^all j»l»J 4 a1^)I Jl kJL^aj . . Jaii oLmUaJl C.jl~>-I d)l_j_> 

. Ibid ., pp. 26-35 J-jJdl ^aJ 

JlWJJ jljJ-I piJl JJK1I Jl k.LJ>\ jLJlI Jj J ui5b>^/l otf ISjj - ■» 

. Ibid .. 13:52-64 *>li JJbJl ^t^aJ *uj cjlatisallj 

£j>-l Jl l^jbS - jl y>u k_JL>tJ i Jaa» Ajjj jJl ^_^j| jl5C» ibid. L*^ _ _* 

. l$jb Ajjjj}\ ( ^ Oj^mmLI 4.ll~ll 

^ja oUiv S-Lp Am JjLJI ^>J,I (j— 4 * Jl *jlJ o OlSj I5J _ j 
ibid . <*1S j»|j^iu»l 0_)3 ^>-Jl Ji jlJ3 _ (Jr^ - ^1* • Jo 

• i Sj 1 ^ <JI •J^’l ( dJsJ*^ ) (jri J-^ 1 1 - ’ J <l>t> 

J>tJ jjasjV . . IJJ i * o 153,1 jj-utj J * Lf** ibid . d)V _ j 

t ^-Jbxli cjULj Cx* Jl *jjl J* a^^»! d)l5" <ji c^aJ Jl ^^,1 

'illiS' ( j^«ll ^ja jlS' jlj i 51*15 i—iljl jt^ul Jj jl j£j oJL$5 tuVla- J .a 
. ]d- Jl bkjU^-l dji J3j t JjJLS' i ‘the same’ idem <J5 ^iJLi^l 

C/’J 1 ' o 6ii i5 j* ^Xai lil L«t _ ^ 

£Tj -,a~ Lgjl/ ) lfr»l.l>r.T,.«>l j^JsJ N ibid . «ui? d)li . . , JjjjjJl ija+aj jt 

• ( wl>-l^Jl jJajJI ^ Jai3 L»^u» ) 4 j£*Ui» J>»t L^j JJLJUmJJ 4 ( 4jUU^Ld 

' bis* 

p-Lo— w»«! jl c-4—Jj^ii 1 a1a 1« ) oULJl ( \ ) 

* • * ^I^bII |%ij 4 ijjjJl t jjJl 01 J^P 4 


" J \y&\ ——. .. 

d)l L ^l la~ .,... l i jM oULJl jI^SCj t ^>-jiL J^jlill 

( Jcd'-^l ) ^-r^l ^ ^jUll ^aJ ^Lxll id>la>-l ^1 dJUi ( 5 jJj 

i_s* ^>-1 jilj t jl i_aJjil idJbkil 

(*J - ^daa^' £• ‘■UxJl oi y* jSa i_wLdl {jA dt US' . SJb-ljJl 

ls - 3 k --°- . -^* oT ■>_^>L - oUsjUaJlj JLUJlI ^Sj 

(jb-J ■ A W^I j*jj O'} i jkdl Jl JXjL vjjU-Vl dUai k J_jLi 

. d-J’iJl 0 Jj<J 

• Ji ^ J tS-Ml log. git. j i og. git. ^ Ual ( Y ) 

: og. dt. JUjcl-I _ Y 

jt _ J^jJl J * 'j** opere citato UjJ!>UI UKU jUc>-l ^ og. dt. 01 

. 8 in the work cited <dl jldil _ £>J| 

Cflj ‘ *^1 £>r r Jl SjLi)ll a^> .gg.fiit- J 

: La * J”-r 1 Jy g> 

• ( ■ • ■ , a j ^*AsaJl jl aJUdl jLo ) £j>-Jl otiL Jliu O^U»-l JliP _ 1 

J>~\ ( Jjdj ) £^-jA 2y*-j o- ~ . ) t ibid . AaIS ^>la?xXui| UJap _ i_J 

. 0£r*ll ^-^J.1 J-aaj 

CJlS ISJ *il| iJbxJ j* Jl SjLdVl Op. cit . loiiu 0l ^y^lall ^y> 0l* . . iJJj 

op. cit . J^au d~J- ‘ Oi ^ l>- *j>- J| t U ,_^ J^p Jl oUJl ;jLi)ll 

/ * 

■.13d> jt^tl 

: log. cit. ^lJiiJa-1 - T 

01—53.1 j^—5 * (J — ou: loco citato 5_aJ^Ul UJKU jLa£»-I ^g —* log. dt. 01 

. 4 in the place cited aJ| jLiil ( ^>-^ll ) 

jl jULtkII ) iy*-* grj* «jl-i^l jl jfij OiP Iqc. sit. j»ai>a—> 

j* ( ( jJU J b3l ) ijii 0i^_) t IajLai ( oL> »a..^a ll 

—-xn— 


_i-JjJI Sjh£Jl (ji oWl Jam Jjvtj — —- 

_. Lp_^ eiJjil ^1 y» J-.JJI ,J fjUU JS Oli Jj - 

. loc. cit . 

t_JJjll ^1 Jlii.1 11* ‘-iliaS’ ,jSUj <ut SjLi)/l j-ij-j 

SjLiVl J~~I jJ <dt ,J\ SjUi)M ^ i QI>. cit. -» 

ISJ loc . cit . jp J-j-UI ajI^J • J^>j • CT-A 

oJLP L.g'.-; J-^ai lij, Av»t>- J 4 ( (j^Li-AJl ) (1 Ki 

• cSj 3 ^ (Jd 1 *^ 

apl) jSSl» UIpj i 1 j £/V* <_jH SjLiVl jlj£» iQ£. cit. iiU.& 

in the 1 Ja£ ) loc. dt. it ,J[ SjLiVl • • • c^U«a^JIj ^L»«il 

( in the work cited Lf ^*x ) 2 g. cit. ^ £-rj-Jt Zis jiSl aJ ( place cited 

. ( \<\oo Turbian ^ ) 

A^tLtll dijauit 

i Jji\ Aa^jwJlj JjlJsLl ^ Jjlidl _^Jaj vt ohjjjJl |Ja*J ]oJiH 

f t.T ^L)ti Ji* i ol*jJLull ^ IJjJp A5»»A^dJl Jjjljj ^ . va'i j . vio«Jl £y> 
aJL-j ^ %-* vi^jl OjS' Jl SjLi)ll Ji* ) il^ oUi^!>Uj t 

ojl* . ^Jl . . . |*^ojbpj (jjia-lJJ 4 ( ^Vjjwiljil *X>-V A^aIp 

U5 4 AjjjjJl fUaj i_—a*- ( Alio US' ) CjU^Ap jt ftfjt jt i 

. a^o.^9 ll JjLuwt aIaIua* ol JaaS SjArfU* 4 -aI^j LcJj 4 1 $ .| Aa ( l) Jr^i 

j. a i ^lill J-Maiil ^ by line Jl gj-J y ^r\j„ J^ldJl o-ifc i*»UM JaV’UJJj 

. ( \<m ) JUI jM 

^y&y> (J ^ 'i <aAri l) t^djl lg^>Uaj LgLjlJJ (!)^S . . Jjl.Xi.1 L«t 

. (N l y~?- ) Ai>«il Ja^jiII ^ J^lAti-l 


YVV 



upUIJiaUI 


jgUff uf^3 * 


J ^.-7 ^ ^jS\ - units of measurements ^LaJl ola>* jJ s y6 

^3 4 jJUl l|nn ri >.AV I^laJ * 4jllP I 4 Jt ^J vadJ l - oLxLa!! 

Jl^>-^J l jX UJL LoIaXaI <u<JL«Jl oLjjwXJlj ^SljjJl 

yu S iwjLxil luMUJ .1 £?+*r u? ( _ 5 ^» ^ 

. SjjJidl _*>Jl JS olJb-jil JjOJl pUsdl ^ l 

c I 4 J <L/?li-l ^UJl CjIJL>-j 4-il A a\a '** j\ 5 Jj 3 J53 C-j 15 . . Aji^vJl ^ 
oNL>«il ^ olvb*-jJl viLlj cJISj . *uL>*ll ^LaJI oIj>-jj <w9jaj 

L^jJL>sj ^jlll aJLLJI £ 0 j . <LoIaI| oLd-1 Jj«®f ^ L^»IwXpx1oj| 4 4^U!! 

o^JUJl c-aI^>o« jjjJl olJ ^-j 

metric ^ji\ ^UiJl jl J\ Jl ol/Ml OlS' * ^Lill ola^-j Jl 

. AX)j a*II i^iaj a^qJLaJI lIjL-*»La] 1 43 IS" system 

4jIJ j JlI 4 <U*JL*J| oUjjjJl Jx*>i J ^LilJ ^lil j»UaJl ^»lJj>tl^il j.^sIjI 
. . (jJ.I ^IkJi v_iil>cj aJl>JJ ^LaJI olJb -j dJl5 LoJLXpj . u^Lj^a^hJI 
4^a^Ldl. 1 ^3 — ^\a3 ^_y** L a J I d-oL5* Lo*AlP kfJJ 

JLaj (jwj3 jjo J*Ju 4 j jlll jjP jl aJl^J.! ^Ull olJL>*j C-jlSf . . 4 j J^a j*S> _ j*l>«U 
^Ji SjLiVl JlP 4 a-^o 4Aj^JaJl oAa cJIjUj . ^Li (J^ 4JbLSll Aj^lll 4 jv-jjJI 
! ^ ^LaU (_£jlil ^UaJl 1^3 ^JU> w wJ |tJ 4 AjL-u CjLjjIj3 


I^mJI (JjJ 


‘plants were spaced 30 cm (12 inches) apart’. 

‘temperature was maintained at 20C (68F)’. 

^LdJl ^1 J ■>-Jl ^jA tXijA : < 2 4aPjJ| 

Jj-tll |>UiJl _pJ J alj'b/l jlS .. JjjJl ^j^J.1 Jp 

. SI Units JL IjUa^-l Jiyu\j> J t Systfeme International d’Unites olJb-JJ 

— 1$^ ijyd&i ^Jl — ^d^LlI SjjUl 4*JUJl oLj^yjJl p 1 hnA d*-> r.*»d j 

- £-"lj (3UaJ Jp LLUs j>llaJl IjiA <!)t Jjj _ Jdj . |»UiJl IJL* ^iJl Jp 

d)t cJ^ Cx* Ui j*Xll ^Ldl |>|jbx^l JCp j 

. <Lijjj| ol.A?~Jl jt lfali 4 . tt.J i .'l Jbu J (_£Jl LJ15U jSjb 

O-Uil uiVtutluiV jjiill cul&JI 

‘ ^5jjtUl 1 jhL-l ot-ij JuU Slpl j* ,j*UiJl olJb>-j jjlp 

P^J.1 b^Cws^SU £*-2 >K -*t*Jl ,J p .AjJj ^Jl CjIiX?"J l J^oUl _ \ 

. ‘10 kg per plot was added’ : JLb '^kUi ‘ JL/IJ Jl ;jLiNl 

Vl - flijVl j> 4. L L* y~£ ^Jl _ Laj jaj J _ olM _ Y 

4 ....-JL ULSUj . . 15-20C J <. 5, 10, and 15 cm y-~& Slioi 4 J_> J-T 

Jw*>j oL^^I . - L_Jl l—■ —J l Ut . cuVJL*i!j ^jjjlJl jji* 4 (j^LJl 

. ‘1%, 5%, and 10%’ _St* - ‘ j JS" ^ L^Jto JjUl Jl 

s i_i y- iiLjl Ojp J ) pJ ll - L*Jb — jj^UaII oIjj-j j .is-tl - Y* 

: J US’ 4 L$JU-j <JUl pjuJI OlS - Li ( L$Jl 

- 3.0 °C -1.0°C 0°C 0.5 cm 1.0 kg 5.0 kg 

( Ijl S i_i y iiLjl d>jb J ) diliS jJll Idy ^Lill cJ-b-j i^tj _ I 

UJ _ Jb-lj J) -t^lj ^yaiO ^ ids-Jl ii-Ull <uj! ^-jl _p UXp 

I jJ US — Iap 


.^U)l : A*JLJ| 


- 1.0 meter - 0.5 meter 0.5 meter 1.0 meter 

( S i—3 J>- ^iL/sb 4.*.yS> Jb^b _ o 

f ^A jl t Jb»-I^Jl jl <• I5JL>*^JJ <Lo_JtJl d) j5vj LoJLX£. 

I ^5 ^r^>c-s 0 »A>-ij 

- 1.5 kilograms 0.0 kilograms 1.5 kilograms 

2.0 kilograms 

(jjaUSJil Ci|±a.j 

i 4-*-UJl objjdJl jt _ 4_L>J.I ^UJl old?-_j Oj£>-I 

^ bildftl ^ja ,j-Jj . oid»-_pl dJLLi 0*il ( jd>-Ul ( jA Jj_L>- J~>- j g bij 

AjjJkl jjlJLi ^is-Ul L^ajjju j-A LjJUh t old>- ^]l dll j eL?-l i_jbsbil IJLa 

jl djj?Jl ^ LgJ j* <u*xhll o^jjsdll t -1 ^>-1 ‘ old?-jJl dJUbJ 

_j5i — JU-I <x^Jaj _ ^jSb<u jjJj . (1 )jaJI Idfc ( jj» i~-il-'.- «....l l ojjJLlll v_C^]l 
ilA ilr^i 4 .Util ^j> 5JLwC-J,l -Jl>JL 1 ^LsJl old>-j 

Sd>dll OlpjJi. ^jJl I £^NP_jIl Id* (_5* djJ? ^ 

. ^j^aiM li$j ( \ *\ “H UN Publication) 

* Aj^vill ^A?piil *—'ld?-j j^..j obj 

CfcOM' 

• ,AAi = tjJUl SU»j M JS? jLS il ,<{YA = jllaiSJl 

• d-JJijdlA 

• Y, Y • o = 1 • • • = ^>1 ^ jJL£Jl 

bbl’j Y Y ■, £ 1Y = |>1 j>- ji S \ • • = tj j^xa 1 jllalS Y, Y Y1 = ^1 jlklaJl 

• Ooj^diA ^ j ^*1A — 

= ' • • • =\r+* 'd^ YY,YoA = ( ^>11 ) AjU^jkll 

. LjJLAi bJ? -,<\Ai = ojjijdift YVA* 



" -—- —— ii . i £-»Jl ii 

• uija n = Ujr r\,ro • = ujy\ 

. ijj1^1 Ujt u = u *- ior,o^r = jtjJi 

• YA = u*. jJL£ N Y,V • \ = tSjJUiyi jJjljfll 

K*- jLS - o • ,A• Y = IjlkJ \, \r \ = ^jJUiVl c-pjJt*]! 

- Sj\j£ * = 

\a\jst jLS \ • H,*A = IjlkJ Y Y, N o = 

• tjjJl^-l ^U»j Y Y i • — ojji jJua 

. C&jA ISU»j Y,Vo\ = J^S \,TiA = i^aLl iiVl 

• iijt \ *1 = jJJ?^Jl 

• e^Lr^ ' • • = i£i CU^Jj-U^Jl 


• Y ■ ■ 

• = "LSuj^l C-ojij-llfc Y • = jjlaJl 

Jj^cdl cj^LoIjw Oj£> 1 

^-UJl olj^j ^ 


J 

j-JijPcU 

•>•^0 


iiU- ijjjl 

^,A • o 

4jl^a 

iljL. Jjjt 

•,•■ VAUo 


iljL- cij! 

•,-YYe 

JSLo Ojlj 

ifeL. Uj! 

•j-Y'Uo 

JsL» &j\j$ 

ihLj ijjt 

n 

ijjt 


•.■■•« 

i> 

Ji’J 



►Ul l>" Jkj 

YV,YA 


►Ul O' (J^J 

■, Y Y “\A 

OjJl*r 

if d^J 

Y'Y ■ • • 

Oj\ 

U 1, 

Y- 


J' 

Y- ■ ■ 

JK> 

O 1 * 


: 4**JL*J| ■ 

JljlaVl 

. S:>jL Y'.AAY = TjI.Y'.oo.- iwaiJl 
. Lai ,YA^ = s^L ■ <U = L^i JAY = ^dl 
. iijlj \,- <U = mS YA\,n<\- = jX-jLsCJl 
. Y“\ = ^lail Y* = jill £ = SjjLJl 

. JJ \ Y = |»JLaJ| 
. <Lv» jj VI = ^IjlST V = ojUl 
. UjS oYA • = Jil 


• i_yk ^Lill olwb>-_j 



J1 


\Y 


f 4 * 

• .tttyt 

5jjL 


-,-Arrr 

f 0i 

^Ji 

•,•rvvA 

•Ajl 


oYA- 


ck* 

nrrv 


ck 1 

wv 

O jlj 

Lk- 

r 

f oi 

5jjL 

n 


oijL 

•,• • otA 

(>• 

SajL 



^UaVIj JjjliJ! 

tjjJU- , lot 

= !jd r,-ir 

= i>* = ^>^1' 

= ijd n,o.. = 

ol jJU £ — 

= U-Ji \ A = 5JLS3I 


■ Y£Y'. 



— — —■ - (j-t-ljJI iLmJI - — . 

= UjJbr ir,ooo = \yi \ <\A = U-jS <U = iLS \Y = oL, 1 = 

. o}Lio j i i i • 

- OjU-l ^ ,YY . = *Lfl| ^ , . n\ = C J 0 J| ^ ,*Ao = 

\,Y- -<\ = J-ijj '/ A = \ji i,#n = b-ai Y,Y-i - OjU-l 

• tjjJL>- 

. iiyAj-l oUjJU- A = Ijd n,HA = aL* Y,Y- t = 

. o^LJ* A = jd Y,^ • ^ = U,) \,m = 

• aIjLui aJ jl \ "t = jJiLJl pint cjjIJI 
. iliL. aJ j\ Y'Y = JjL< ojoL Y = JsLJl quart lDjI_ jS3l 
. aIjLj iJjl ^ YA = JsL* OjI £ £ = jJsLui c*jl< A = ( ) OjiLA-l 

. tiU- ojl j$ Y'Y = <Jl>- c^jL li = (Winchester) bushel J-tjJl 

), • Y'Y • o . . . . JlIji-Mlj jJ&\j tSjJ^Vl jt JJjJl • 

; jjb L*? jJjj^xdl o_ jSo A_£jjWl ^LsJl olJb-j ^ ^Jj^sxdJj 

u5» Jl O* Jo * 10 


Y^o.,tY 

4*a5vj 

tpji 

\,Ui 

4*a£w« ^JLi 

Ipj! 

M 

pint c^.U 

iP-X 

rr 

quart c#jij£ 

iR* 

WYA 

4*a£1* 

<u*5C* ^ Jj 

•, • rv • i 

OtSCa <Ojb 

<Ux£« f di 

V,U-0 

tjjJiaf* 

j-x5m 


: 4**JaJ| fcyjlIjSjJI . ... 

j J! if 


£>V* 

cJjIj 

4*^^b ^ Ji 

Y<\,SY 

J3L- OjIjS 

4**5v« 

YV 


4«a£a oijlj 

HIM 


4**Jfcl« OjL 

Y-Y 


4«xSCi oijL 

nn 

cjjIj 

4**£* Sa jL 

A • V,^ 

J5U OjljS" 

4-a5o« Oj^Li 

• , ^ytv 

oi5v« ^ 

t)jJU- 

yy^ 

4*0 

jjlU- 

HA 

ibL- Ujl 

o^JU- 

A 

jJsL- oioli 

OjJIjj- 

i 

JjLv o jl_^ 


\,nor 

if 

fill ^ja (1)jjl>- 

,-\oWo 

ja* 

i-iU- C-AjIj 

yt,v -r 

4*0 j* 

i-iU- CJjIj 

•»° 

Ojl JS 

eJl>- cjjL 

YA.AYo 

4*JtSC* 4*0 y 

jJsL-i lUjL 

•,Ho 

OjMsj- 

^JjU- lSwIj 

n 

ilsu jj jt 

JSl** CUIjIj 

•>» 

JSU OjIjS’ 

jJjLx CJjli 

-,-r\Yo 

ja« 

oUj- ojl j$ 

•W,Y- 

4*0 

oU>- o j\j$ 

Y 

ol>- OAjL 

ol>- *ZJj\jS 

oY,Yo 

4aC 4*0 

JjU OjIjJ 

• i Y® 

OjMst 

JsL« iDjIjS 1 

Y'Y 

ilsU iJjt 

JsL. ojljJ 

Y 

^JjL- lUjIj 

r 

0 

V- 



- ' ■ ' ■ ■ - - 

— cjLuJLjJI _ <u5ojjoVl •l-JjJI o^sj.1 j ■_ ^ SjLiVl sI j&j 

t_ja_ [z^cA jlJJLc ^-^sia-LJl ^lll ( j»Juj . . IJJ \ (Jj^aiJ.1 

• C^° iJl dr 4 Jj-vasJLl jl Jia I* 

' <«lgj1 Ajplj^Jl JJi^Jl OJjj 4 ajIS . . (_5^i 




Jk^l* J-ijJI Ojj 


Y • 

Jj* 

Y ■ 

^m2)I 

oY 

Ajii\ 

Y- 

iiUL-l iJL-Jl 

oY 

<fu3 J)\ ojJJl 

oY 

SjJLll 

to 

JjMl 

o ■ - £A 

^oJl 

'\• 

^j-tUaJl 

TY 

Oli j-iil 

or 

^um 

00 

UulkJl 

£A 

cj^i 

OY 

6jJ 

r- 

f-l jji£- 1 Uj^UJl 

£A 

C UJ! 

oY 

J*wll 

rY 

( flj^ai-l ) Will LJj_^>U 

£A 

jUU 1 

0- 

JJ+ 1 

Yo 


YT 

OUiiLJl 

Yo 


r- 

*\sM-\ SJL-Jl 

to 


Yo 

gjLJl 


: ^yLLi y^- 4-SCj^Vl i-i>»il J j*a>A\ ^LS ^y>j 

: 1 jS J y* r»Jil ’. crate l j^ .iai \ _ \ 

W Ja—iillj i !jU»j Vo jJsM j i tAi>j £Y 1 ^*j 

{ j~$-\j c tiUaj ^ A ( J i 53l_j t ^U»j 0 • SjLJ-l Sj jJlj t !iU»j 1 * 1 ^Uaj 

. ^L>j v • dijjiiJij i ^Usj v ■ 

: box JjJUvaJl _ Y 
. tAbj £ • ojj jAj <. aj j-t2j 



...oLip-j : i-JLJl l-JIjJI., 

: sack ,j~£S I _ V 

. ( 0 ‘ ) j ‘ ( Ji» j '■ ' ) f >*^d 

I 

\ \ • y £3 i ^ypljjJl iSj ^^ v T J ^y^ ^Jj *—■ 

. iiLA-l iJLJl ^ M * j i iiUpl Ljjill ^ 

Gl&lwuSl ji £jliui]| 

= ijujj L>Ji VA, o Y = L*jj^ IVjY < \Y < \ = OlJ-iJl {j* '/ov"\ = f l ** 1 ' ' 

. <*JUj-a Ojb AjVYV 

= iao^ Y- <\,r£ • -lu^Tyu WO, -ro = dlJLiJl ,>• '/ Y £ = 

. U^ Y i 

. oJjL \ 0, ■ VV = t*jyi I \ Y, “l • V = u)l JiJl {j* ^ /\ . . . = AwadJl 

. IjUlhM -TA = gjA Y • • ,AYTo = lUl^J Y* = DlJLiJl 
. *AJjj> oJjb \ J Y *\*\ = jv-j—-II • , MTV — *UaM • , • 

= iji. *-h,a*a= ,5^1 jijiiii ,>. -^ir = oijiii 

. <bu^a Ojb t A£ • 
. L*Jj<a La J} iY*OY • = j^Vl 

! ^^JL US' JjjSTjJl O^LaUa ^LaJl olJ>-j ( j ; j ^JjjSxXUj 


J VrAi 

Jl 


trov 

4jU ^aAS 

f* 

£A£ • 

SijL 

JA 

m 

ixj ^t <*/> y 

i*jjA (.Ji 

• ,um 

*My* Ojl) 

4juj> ^ J3 


<xj^* ^Ji 

Xjuja <Ls o y\ 


Y1V 



li-xJl (Jj*0 f 



J 


M- 


Jj* 

YVAVAt■ • 

4*i/* f ^ 

C^r* Ji* 

r-tvv• 


C-r* Ji* 

■,• • -Y-n 

>3 

iuy iajl 


*JUjA f -li 

Ooy Ojlj 

\YW 

jA As0jj 

A"*/* 


AjjIaII 4J*UU1 CiliA,j 

0 VUJ 1 I ^ ( J-sdiil |»UaJl j> cjIJlp -ji metric system ^jdl j»lliJl olS - 

_p*J aUiVl I-Jj U^jS- t-Oji *L$P { Js- oL j^ . J l 4j|jb Sxa Aj J*jJ| _ r <wj |J i ijJbJl 
■ J* fU*j J*J <■ *zjjyj ‘ds'L-ri tS jil f UaJl . ,J jjJl fUadl 

i ,_-L l*£ a..... * ^J l ^Lill olJi>-j |>UkJl IJ4I t««j j 

^1 i_~*as J_4» aJL j&.\ <Jjju_j . SjjUl iiL-JU meter ji\ _ ^ 

- JasM l y \ *\0 • VtY 1 jV • J ajL t -.am j 1*? . JjjJl 

. Krypton 86 At Oji^SlU 

. Ss-LuJJ ( Y (»\ • • ) are jVl - Y 

aIajLi (^JUl aJL jriJl i_j j*jj . ^>>>JD ( • j • ■ \ ) liter jriJl _ V 

alii LfttallP ^Juj t ^xJI A>-^fcXll ^ T f JULP ^ < jCJ| alii ^l^>- ^JLS 1 

. ^ ’ • • j ' YV jriJl JiUjj . (j js? Joj^yj ^j> Vt • j t ( a! Aili 5 

^1 j>- jJL$3l jj a aj»- t_i!l {j* aj>- aJL ^1 ji-l tj jj*jj • gram ^1 I _ l 

Jas-^ly . Sevres J* HejJ&A \j (platinum-ridium) ju^Ul y apa*L,*Mi 




l*-» VI • j i ^ Vj^A jup pill ’ ' ‘ ’ YV 

- i£yr 

oUiLil iiUaL i._*5 ji\ olJL>-l_pl {j* 4j^iU j 

: ^ US' LgJl iJLJl prefixes 


1*>*J 

W 2 ^ 

-ijjJb 

l^u 

ilaUI 

SJL>-jJI frl jfr-lj oIapUoj 

T 

Lc* 

ter'a 

tera 

1,000.000,000,000=10 12 

G 

U*-»- 

ji'ga 

giga 

1,000,000,000=109 

M 

l>u* 

meg'a 

mega 

1,000,000=106 

k 


kil'o 

kilo 

1,000=103 

h 


hek'to 

hecto 

100=102 

dk 

t£p 

dek'a 

deka 

10=10 


[ 1 = ojfr-jll ] 


{theunit=one} 


d 

uT"i A 

des'i 

deci 

0.1=10-1 

c 


sen'ti 

centi 

0.01=10-2 

m 

JU- 

mil'i 

mill! 

0.001=10-3 

P 


mi'kro 

micro 

0.000 001=10-6 

n 

jjl: 

nan'o 

nano 

0.000 000 001=10-9 

P 


pe'co 

pico 

0.000 000 000 001=10-12 

f 


fem'to 

femto 

0.000 000 000 000 001=10-15 

a 

J& 

at'to 

atto 0.000 000 000 000 000 001=10-18 


J_S^' - 

Jai* _ Ui^aj 1 U«j>-j 

c 1 ja3 otaUl d)i 


. o j£ i_i j 


AjjjUJI (JjuL&II Cllj&j! ^ISaII 

^lUJl ^ L^jilslSl^j (_gjiU ^UiJl ^ AjtbsJil oIjl >-j _ U-s _ j• <**, 

: cj^ 1 t 

-Yi<\-- 




- 


4&ja*J\ Ol-U-jll ^ iilSil l*OJI 

4 4; all 

ijlLI »JL»-_jll 

tt 

<^ r '- 

Metric ton (ton) 

SU»j YY, • 1 


Myriagram 

'Stj Y,Y • 

i^ r '- 

Kilogram (kg) 

Vjlt.oY 

i^ Y '- 

Hectogram 

Ujt - ,ro 

t* '• 

Dekagram 

grains \o,tr 

r*' 

Gram(g) 

£*# '»•* 

r'"'• 

Decigram 

<ji>r -«' 0 

(~ Y ~'- 

Centigram 

uO=f r "' 1 * '# 


Milligram (mg) 

uO«f x lo 

r ~t ■■« ^ v \. 

Microgram (jig) 

utrf x lo 

r ' ■ 

Millimicrogram (m|tg) 


r 1 "'- 

Nanogram j! 

. Xp »lil 

{j* IjXJ Ldjf <JjL*J ^Ijif 

jJLSCJl ot |JLJl |JLa 


( s ) }aJ\ JJl gamma UU- ^1 fl jrj£l\ JU jik, dUiS 

JI>Vl: UL* 

oijb-jJi j fciisai a^iJi 1*011 i^iiLJb-jJi 


%, vvr 

r *'• 

Myriameter 

Su -,yyi 

f r '- 

Kilometer (km) 

jaji > • \,r 

r T '- 

Hectometer 

bJjL \ • , W 

r'- 

Dekameter 


■ - ■ - ■ -^Ull : 4*JLJl *_sl^rJl 


5 SjyH olJb- jll iiilSU.1 


*U yil fl Jj>- ^Jl 

LjS r,YA 

f ' 

Meter (m) 


f'-'- 

Decimeter 

Jus* -.m 

f T -'‘ 

Centimeter (cm) 

i^j, r_ \ • x n 

f^- 

Millimeter (mm) 

Lsj, v \ ■ x n 


Micron (|l) 

<*>_* '-\-xn 


Millimicron (mjj.) 

^ '-t -x n 

f"'- 

Nanometer 

i** u -\ • x n 

tjjSL. V 1 • 

Micromicron (|i|i) 

^ 'M • x n 

f ' Y_ '‘ 

Picometer 


■jjjb* Jl* ■ =(•'”"'■ 

Angstrom 


^Jl ( jlkilj Jljtl ) Sjjlll oL^LaJI fjJuu 

\ , • j ■, \ Oy trae solutions LL2J-\ JJUJ.I ob y^\ jlkst ^j\jS - > 

(jjj JtA>- {jA jij c L J>jJa]\ olijji-l oAa (_5 J)''} . OjjSLa JJlo 

. LgiUJl 

\ • ,jj colloidal solutions 4_>j^jJl JJUJ.I ^ ^zj\!jyl r \ jUasT ^-jl^ _ Y 
. Brownian movement ojl^j &j>- cjIsj^JLI «, ji* _^laj . J)j^SL» (J ±Li ) • • j 

t j t» . J . L oj j^-Ij (ju olJUcuJilj oULJ.1 olioj>- jUsuI £j \^ 

: iji Lc 

• tSj> - ' 

- tpL*Jl (3jj d^k>- ^ - *-■> 

• - -sr 

^dJJ ^ AjJj .5j*Jl>- l) y>5 — £ 

* ^Jjr**Z* ^ * * 4*>c_«jwjllJ I l_5 4 x*ai 'i! 1 




■' — - iL»Jl (Jjvf .i- 11 . ■ i 

‘ ultra filters Jl j, djjL* JUU J*. U>» Jbj* ^1 f L^-Vl J'V _ o 
^yLL. i • • j t" Oii Chamberland filter jd» <_i ^jl Lj 

■ Y Y • • j 1 0 ■ • jjij (3 jj _j i d)j 

• cs^* ^ Y ■ • j o > • ^ L^jLl jUait £\i\jZ _ "l 

^1L« o • • • ojLjj^A- 1 jlaj ^uj La <jjl jM aS ji -1 Tjlj _ V 

f U^I: liJli 


,/i^Vi fikJi ^ idisll UM 

X*-5Jl 


ijijiil •-kx-^Jl 

Y-\£,>A = M s^jW l.V-A 

r f 

\=f[jd*\. 

Kiloliter 

yu- U,iY = JJij, Y,AYA 

V“' 

• -Tjd ^Y- 

Hectoliter 

l3j!l»- Y,*U =peckdL \,\ro 

V - '* 

- oljd \ • 

Dekaliter 

quart ojl^ \, • o = a-xSC* ^ y * Y 

V~' 

* — Jb»-1 j jll 

Liter (liter) 

O jlj£ * j ^ * = "l) ^ 

V-'- 

-Tjd '-\- 

Deciliter 

<lsL< ounce iijl • ,TT — a^> y * 

V"'- 

-t/J ».-\. 

Centiliter 

S^Udram^ «,\V = x *0 

V'-V"'- 

= U r -*- 

Milliliter (ml) 

StoL.flji r “>- x .,YV=l^-^ v \* xl\ 

V' =V"' 

• -Ijd v \- 

Microliter (|il) 

. (A,) y Jl Jb^t ^1 lambda IjuV ^L jj j ^£11 dUiS d>yu 


oL>-l™il_j Jl ", LujIj 

JkjXl flkJI j liiWI M 

M 

sj>- jJ! 

/J\ Y,£V^ 

T f M. 

Hectare (ha) 

a*jj* o^jlj \ \ ^,""1 ~ j5ot • | • Y o 

V'- 

Are 


4xjjj A+py \ 0 0 * 

Y f' 

Centiare 




QoUill £i|.Aa.j] 


LttjM' 



^ lor.o^Yt ( JJjI ) ( avoirdupois jUa^-l) avdp Jl JtjJl 

^ rvr.Yt 

(Jjji \ Y ) troy Jl Jt J>\ 

^ YA.ro 

( drams fljj \ t ) avdp Jl Jj ji 1 

^n,\.r 

( grains ^>*- £A • ) troy Jl ijjVl 

^ Y.WVMo 

avdp Jl dram »ljjdl 

1*^- • i ■ TiA 

troy Jl grain jjJr\ 

\jJ1a tils \ \ T 

(SU»j YY£- ) JoUl^l 

-.WY 

( Jtj Y • ■ ■ ) j^\ ^i 

r*s \ro-r- 

(SU>j U ) stone _^>J-I 

r*'*.*•■«* 

(Wj YA)yjljS3l 

^ o-.A-YTA 

( CWt .y.jj %j m )oJijX+ll 

jj_jJ 3Jb>dl CjL^_^J lj LJllaj^j 

• 

j3l Jjjj I ^Js>_pJLa 


| <U-vojJl 1 JLC-La ^JLaaJI 

j.jU.1 j OjjJ j-^ 3 ojjJt L^l * jl ^ ^ {y* ^Jh° (J^ 5 ^ 




JblaVl 


4a£j jA^i 1 oJj>“ ^Jl 

r-Y.oi 

Zs0 jJl 

r~.r-.tA 

^jull 

f - ,<\N££ 

oijUl 

f \,AY-\ 

( Otojlj) fathoom ^jiUll 

(■ ®.-Y‘\ 

(sojli °i° ) rodi^ll 






Arliyiai 


iJb- 


f Y-\,1 y ( SjjIj Y T • ) Furlong 

fS \,Y• “\r£ (Sjjl IVY• statute ) ^jUJI JJLl 

\,Ao£ (;jjL Y • Y Y nautical ) ^jb I Jil 

Mesh Size Ji-hll i_j_^ 5 i j 

(, mesh size |*-^h It LjjjiJ <u«JLxJl oU»lj*Ul ^ 

oU-ljJlSl Uj jb A^pjj JS^ iJLP 3 J-pxj |V-5j _jAj 

: Jj US' t mesh size JSCJ i_j y£i\ JuaJ- UJUJl 


(^>) j^yiuJdl Jai (SJ i*j> JS"^ v_j j2iJI :>jip )mesh size Jl 


1 ,VY 

i 

Y,rA 

A 

Y, • ■ 

V 

U' 

'V 

V • 

W,Y 

•>A! 

Y-,- 

-,oi 

Y-1 • 

■.* • 

*•«■ 

• |Y° 

V,- 

■,\A 

A-,- 


\- •,• 


'* ■«■ 

.,■ 0 

Y 1 - •,• 


L_Jiill JaS ^ bljb Ls*jj j£) i_j_^ 2iJl ^Op <_> jJ> Ot 

JJtJtJ i5!A~“t ji i l)V t ^ Y, o £ ) b&jJ\ je- Ja Jp-IjJI 

. bp _^Jl lillj l»j»- 








ajuywi 

3Jb-jJI 

Y r - u,m 

<;_n5G.I jJ| 

r f -,-YArw 

( <*£. Loj, WYA ) ij-sll f 02Jl 

r f -,viii 

( USL Lai YV ) v^Ll iijUl 

r j. •, - • Te ( «j*SL <u»jj U £ ) Board foot j_> jJl ^oi 

r f r,-\Yo 

( USL Lai WA ) cord ij^l 

fr> - .tvr 

( <bL> <ijl \ 1 ) JsUJl oJjUI 

Ijd • ,‘uyy' 

( ibL, JJjt YY ) JsUl ojljS3l 

tyJ 

( cojLj Y ) *jUM cjjljS3l 

Ijd \,^n (<j,t£ 

■ ) iSjAAV' .A tSajH/r*^' Ojl_jS3l 

fjdr.vAorr 

(ojl/ £ )6jJU.| 

t/J £,«£! 

cSjA^V' jt ^4"' 

tjd A,A-<1 

( OjIjS 1 A ) iiULl peck liill 


<L}&y\ j\ yiii 4JI 

t>ro,Y£ 

(pecks iiL £ ) oU-i Ji^Ji 

tjdn.rv 

ifjA^I jf iSajMar*^ JAjA' 

J. \U,Y<tY 

( cojL'/ t ) gill JJLl 


Cit&luudl ji 


f u> j)i 

y- v°'i 

4+0 ^J| 

V -,-w 

AjWjii 

V ■ ,AH 

AaJjII SjjUl 

T f Yo.Y^ 

g jli rod *J\ 

j&J 1£- = Y f Y,0<t 

C-A 1 JA' 

S' 

r* 

rr. 

< 

II 

-c 

—» 

ro 

JW 


— ■ ' -i ' i- '■ -■ i m ■ - i " ■ 

<j*LSJ 1 CitJaj Cm Ci^Ll&4 

i-ijill ^-LaJl iZj\Jj>-j jj-j otA-»L*-« _ ^jJL L*-s _ 

K ya w.i (jyj t lfr.,g >Kij 4j_^mLI CjIJL?- jJl i j£j u ( j~j idJJS J t 

. _^^/l Ig./ioij 4~£jja)}\ di|Jb-^]| 

0*jM 


1>V>- 

J1 

JjjsCU 

r \■ 

J* 

fli* 

r ~\- X 

jr** C?° 

flrf j 1 / 

T,Y-o 



ro,u 

5Jjt 

' ^yr 

r "Y • x Y,Y- o 


f 1 ^ 

•,• VoYV 

ijjl 

f'j* 

Yo.iY” 

grain Oirr 

r 1 -^ 

M-* 

JS** 5 (> 

ySjr* Cj^ 

r \ ■ x Y,Y-o 

(>-» 

iSs'J’ 

\^Y 


ckP'o 1, 

YYi ■ 

Jk> 

J J’lj’ 

Y • \T, - £V 


Co* c) 3 

1-V,\A£A 


Ji■** & 

•,VV\A*A 

<i_r* ilP' 

j!** & 

Y- 

lijJijXA 

J?** a^ 

Y • ■ • 

JV* 

& 




ior.o^Yt 

f'yr 

Jtj 

U 

Ujt 


V- • • 

<Xr=r 



J1 








YA.mo 

f 1 ^ 

(avoirdupois) i-ijt 

-,-nYo 


JJjt 

irs, o 

Jtf r 

JJjt 

• ,-ia 

f 1 ^ 

■Xrf 

\ - x Y,r 

Jjjt 

CS-jPr 

Y.Y-o 

OjjijJJ 1 

quintal JUjjf 


JbyS’ 



JbtVl 


A'r'A'i 

J 



i*Ojl 

,-. ii. 

-r 

f 4 * 

y„. II. 

-,n£ 


y~- 

•,-v 




Sjjlj 


rv 

i*SjJ 

r* 

r.YAi 

f A5 

J* 

V« 

Sijlj 

jr* 

l “\- x V 

<A 

r* 

r ^- xr.r 

f 41 

Jr* 44 

r \- x 

Jj>jlj 

j* A* 

-.w 

lA 

^A* 


YoV 


—» . ■ i- ■ ^£*JUh tijd 

fj V-r^i Jl O* 


Yo,i 


i^aji 

V*- 


**>Ji 


s' 

i*aji 

,-Am 

( JS 

iv»j; 

, • YVVA 

SijL 

*V>j< 

r- 1 , a 

-.Ml. 

f Ji 

r-.o 


f ai 

• ,r.e 

s' 


■xr ( . 

j'te 


u 



,rrrrr 

5ijL 

f oi 

• X \,y 

Jj* 

^J3 



•ij'd 


s' 

Saji; 

■ X V 

s' A? 

«3jlj 

VY 

i*oji 


r 

r* 

•ijU 

1 • x o,Y 

J?* 

Sijl 

1 • x ^,Y 


ck* 


s' 

Je* 

oYA- 

r* 

Js* 

\VY • 

iijl 


H.o 

t* 

rod 3jj 


olJb-j : 


(»UaVI 


J't’s*. 


Jl i yju*^ 


■»\. 

V_^A jiUyw* 

r u 


ro.ru 


\,r-A 

OniCa <Oj lj 

l \- Xl,l 

«W 3 ^j 

TA.i 

lRk 

r \- X ^ 

( ) ‘i'jIjS' 

yu.y 


r \- x Y,\ 

( JjL - 1 ) dil 


U_^SC- jll 

jll 

jla 

»—s*£» 

jL« 


v \- 
r -\. 
°-\* xr,or 
v \- x \,r 
•,-n\-Y 
°“\- x Y,A 
r_ \* x \,.0V 
*, *n 

r ~\- x i,Y 
r '\- x Y,\ 

•A 


<^-+x£m J^k 

J 

4+*£a i*jl 

“L^ jfj 

tR* 

( ^jIjS* 

(ibL.) 

ol>^j 
JjL- cJjU 
{_$Li AjiaJl« 


L_jiSvi* j-^ .r._ 

»_**£• JL**Z+i 
c_**5v* JL±^a 

jW : T^ 

ju-jCw* 


-,-ror\ 

«la 5C» ^Jj 

\ - x\,r 

ojjL 

1',-Y 

4*a5C« 

■, ■ YA£ 

J- 1 .* 

^, ■ ov 

( (JsL*) iijjIjS* 

■ ,Y1£Y 


• ,YY • \ 

lSJ^I 


/ 

/ 

/ 

/ 

/ 

/ 

/ 



^■*■ 1*11 


J 

J1 


yt,a 

( SJgL- ) 5JJ 

J* 



/ 

*0 

(^JsL*) viwL 

J 

•O'- 

vill 

J* 

•,•YAr 

l-*5^4 

^-13 

l \- x YjAYY 

jX»gSLo* 


YA.rv 


ijxSv* ^ Ji 

•, ■ VV • J 

S^jLj 

‘Lo^Sv» ^Ji 

WYA, • 

*Lx£« 


■ |A • i 

J* 1 .* 


•.YTVir 


<~*5v* 

Y^OY 

( JjL* ) OjIjS' 

b-*Sl* 

V,£A- oY 

lAr* 1 6^fc>- 

a*j£L* ^Ji 

Y,Yt 


a^SL* 

sov.r 

( ibl~> ) ojt 


<H,A* 

( JjL** ) O-SfU 


r,Y\ 

dl 

iU^ ^JLi 

• ,vnn 

»—saSC- ji« 

4**J>C* O^jIj 

V*ltO 

j 

<**£• OJjli 

YV 

<uk5C« ^Jl5 

O^t oJJjIj 

£ \ • x 1,-UoT 

4-*5C* 

oiSC« SijL 

Y\,V' 

iPj; 

A*j&a oijb 

A-VO 

( JsU ) ojIjS" 

Ojb 

Y-Y 

o_PW- 

4jiSv« oi jb 

^. x 

( jJjL* ) •— 

4j*5v» OijL) 

A V,* 

■4 

Oi5vt o^jIj 

n,n 


^Lm5C> 


J=> 

4*a£* 




i_jl 


iJ *7 ‘S*i Ji 


\ ■ x o,VAV 


4<a5^a 4v? jj 

8- t ■ x Y,\ 

4*a 5L* 0-ijL 

“LaSC* ji 

• x £,V 

JA* 

4ji$w* 4v3 jJ 

•,• W 

( ^ 

4*a5v>» 4^3 

t • x *,m 


4*x5va 4v^ 

.,00 

Sijt 

4-aSv« 4v^ 



<U*iN* 4V 5 ^ 

■,ri 

( ) CwL 

4-x^l* “W 5 

r ~\- X 

dl 

«U*5U «U4> 

r,r 



.,-ro 

JL* 


ro.rrA 

J* 

JA* 

\,Yi££ 

*uxSC» ^ Jj 

JAk 

■ ,n 

4*x£a 33jb 

JA* 

TYo - ,£Y 

4-x£ 4y3 

JA* 

tty,- 

((J 5 ^ ) ^ 

JA* 

%r 


JA* 

r \- x t,Y 

( ibL.) ISj\ 

JA* 

ua,-y 

il)U cj 

JA* 

■»*.■ 

( JjL-i ) O^Ij 

JA* 

*,• 

db 

JA* 

{- \ • X t,0 

*—jl* 

(JsL.) quart ojljS' 

^£Y, ■ 


(Jsl*") ojlj? 


p 

( (J5t—> ) OjIjS’ 

-,-rr 

4**iC« 

( ) ojljJ 

oV,V 

4v? jJ 

( ) oj 1 jS* 

-,-n 

lP* 

( (P* - ) ojIjS^ 

•,to* 


( JjI~* -) ^jl 





( _ f JUl k^Jl 


J1 

,y Jjjadl 

H,- 

( yju ) ijjt 

( Jjl* - ) j\jr* 

*,• 

dU^i 

(JsU) cjIjIjJ 

V 

( jt jJjL-* ) 

c iju* ji jjl ) o.jij£ 

■, 1 -v 

»iL 

( J3l*» ) 0 j\j$ 


JA* 

( ol>- ) Ojlj£ 

IV,Ye 


( ) OjIjS^ 

r -\- xr,A 


d_jiL>- 

r,VAo£ 

Ji 


• ,^ytv 

<a*£a {Ji 

jjJW- 

r -\ ■ x £,<* 


jA d>N»- 

yy^ 

4~*5v» iv3 Jj 

t^Cr*^ ^W- 

•.'•V 

LpJi 


- ,Arnv 

iSjMl 


*>• 

( JsU ) OjIjS" 

cfijA bjb* 

\TA, ■ 

( ilsLi ) Ujt 

Jv**J** 

'V 

OUdi 

<^1*- 

A,' 

( JlU ) CdiU 


■ , £AY 

kill 

i/lA 

A.riar 

►Ul J* iP’J 

fill W’ 

Y^.ovr 

1_*a5v« * 

(IlsL.) ounce i*jt 

•.•n 


( UsL.) JJjt 

r -l.xl,.i 

4u«5v« 

(iL-L-) Ujt 

\, A - 0 


(ajU)Ujt 

•.••Uo 

( JSL* ) 

(aiu) iij\ 

-,-nY o 

( JSL- ) ddjl jS 

(ilsL,) JJjt 

r -\. XV,A 

OjJU- 

(asL-)oj! 

■,'Yo 

dU-j 

(iL*LO U j! 

"'i' 


( illU ) *Jji 



- x*\x - 




J^r^i 

J 


tvr,- 

V_**5o* 

(JsL-) Oili 

•,tvr 
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<5jahVl £y* IgjUfiliAj AjljLuuII ^Ulil Ci\^xj O^xi 

1 oi-^cLi\s^-j jj> ) ^LaJI oIjl>-_j t»- j .1 _ ( _ y L l*ji _ j>JlSj 

^Li_j i ^ lg*ljl?wiil g-Li _ ( ob«-L-il_j 

LgJbil^* j _ s jXaI -uJLJl olj jjjJ|_j i_«z5v]| ^i L^j I 

. JJjjJI ^LiJl oIj^-j j*p (jj* j?“Vl ^LSJl olJ^-j 

AiUaJtj SjbaJl Ctlifckj 

( jl>-I j j> ) Ji?-lj ^1 J*j^Ul sjl ji~\ ‘ calorie L$j_pbisJl 

. SJb-l j ijt* h*-j* jlJlic - <1 Jibs’ - f-lll ,y 

ij\ J-\ : ( Btu : I_,Las>-l ) British thermal unit iJlk^Jl JjjI J~\ sJj-jJI 
J. : r.^ i Is^ji jlJLlc _ <J JiliS {J ^i it Ji* - *Hl {j* «l*-l j Ji>j j—iri J*jt5Ul 

. ( o n jt) f V, aa iji^ jua ojSi »uu Jibs^oit 

I Btu = 252 calories. 

1 kilogram-calorie = 1000 calories. 

1 Btu per minute = 0.02356 horsepower. 

1 Btu per minute = 0.01757 kilowatts. 

1 Btu per minute = 17.57 watts. 

1 horsepower = 42.44 Btu per minute. 

1 horsepower-hour = 2547 Btu. 

1 kilowatt-hour=3415 Btu. 

I kilowatt = 56.92 Btu per minute. 

_ J^jdl .1* ^Ju Xj> - ^L* Jl o H -U* plil ^ O^-l j Jk> j~»5 

. JjU ajjj Jjjl oJ^r-J \ t t ^y> 




- oJLft JlLp _ *L ^II o YY -Up £tJUJl (j- 0 J->-ij JJaj 5jlil <.-■*! la "7 

. ollajjj 4jj\y>- oJ.P-J \ £ £ t—>L~l51 

— oJLa -Up — *L» e-£ YY 'JUp jj*® JU>*I j ^jia AalSI iwJJhXj 

. iJllaj jj 4jjI j>- o J_>-j Y A A ♦ * * i 

SjljaJI 

^-^ki Celsius 4 j^> is~j* Jl Fehrenheit ^ Jj_p*dJ 

: Jj US’ i. ___ ^Uil <—>j-^u VY ^$aJI 5^-jjJl 

°C = (5/9) (°F-32) 

a 

i — (_ji U_jill 4^-jJJl >_j*rrgjj4* “U-ji <dji» *>-ji ^ 

: Ji US i r\ prtJl Jl ^JUdj 

°F = (9/5) (°C) + 32 


jjSjSil 

I ppm = 1/1,000,000. 

1 percent = 0.01 or 1/100. 

1 ppm x 10,000 = 1 percent. 

ppm x 0.00136 = tons per acre-foot of water. 

ppm = milligrams per liter. 

ppm = 17.12 X grains per gallon. 

grains per gallon = 0.0584 x ppm 

ppm = 0.64 x micromhos per centimeter (in range of 100-5000 mi¬ 
cromhos per centimeter) 

ppm = 640 x millimhos per centimeter (in range of 0.1-5.0 millimhos 
per centimeter). 

-HV___ 
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mho = reciprocal ohm. 

millimho = 1000 micromhos. 

millimho = approximately 10 milliequivalents per liter (meq/liter) 

milliequivalents per liter = equivalents per million. 

millimhos per centimeter = EC x 10 3 (EC x 1000) at 25° C (EC = elec¬ 
trical conductivity). 

micromhos per centimeter = EC x 10 6 (EC x 1,000,000) at 25° C. 

1000 micromhos per centimeter = approximately 700 ppm 

1000 micromhos per centimeter = approximately 10 milliequivalents 
per liter. 

1000 micromhos per centimeter = 1 ton of salt per acre-foot of water. 

milliquivalents per liter = 0.01 x (EC x 10 6 ) (in range of 100-5000 
micromhos per centimeter). 

milliequivalents per liter = 10 x (EC x 10 3 ) (in range of 0.1-5.0 
millimhos per centimeter). 
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Weight and Volume (U.S. Measurements) 

1 cubic foot = 0.0283 cubic meter. 

1 cubic foot = 28.32 liters. 

1 cubic foot = 7.48 U.S. gallons. 

1 cubic foot = 6.23 British gallons. 

1 cubic inch = 16.39 cubic centimeters. 

1 cubic yard = 0.7645 cubic meter. 

1 U.S. gallon = 3.7854 liters. 

1 U.S. gallon = 0.833 British gallon. 

1 British gallon = 1.201 U.S. gallons. 

1 British gallon = 4.5436 liters. 

1 acre-foot = 43,560 cubic feet. 

1 acre-foot = 1,233.5 cubic meters. 

1 acre-inch = 3,630 cubic feet. 

1 acre-inch = 102.8 cubic meters. 

1 acre-foot of soil = about 4,000,000 pounds. 

1 acre-foot of water = 43,560 cubic feet. 

1 acre-foot of water = 12 acre-inches. 

1 acre-foot of water = about 2,722,500 pounds. 

1 acre-foot of water = 325,851 gallons. 

1 cubic foot of water = 7.4805 gallons. 

1 cubic foot of water at 59°F = 62.37 pounds. 

1 acre-inch of water = 27,154 gallons. 

1 gallon of water at 59°F = 8.337 pounds. 

1 gallon of water = 0.1337 cubic foot or 231 cubic inches. 
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Flow (U.S. Measurements) 
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• aJIxII olJ_5-^Jl ^j^bXuJj 

1 cubic foot of water per second = 1 second-foot. 

1 second-foot = 448.8 gallons per minute or about 1 acre-inch per hour. 

1 second-foot = 3600 cubic feet per hour. 

1 second-foot = about 7-1/2 gallons per second. 

1 cubic foot of water per second for 12 hours = about 1 acre-foot; for 
1 hour = about 1 acre-inch; for 24 hours = 1.98 acre-feet. 

1 cubic foot per second = 38.4 miner’s inches. 1 

1 cubic foot per second = 40 miner’s inches. 2 

1 cubic foot per second = 50 miner’s inches. 3 

40 miner’s inches 2 for 1 hour = 1 acre-inch. 

50 miner’s inches 3 for 1 hour = 1 acre-inch. 

38.4 miner’s inches 1 for 1 hour = 1 acre-inch. 

1 miner’s inch 2 of water = 11.22 gallons per minute. 

1 miner’s inch 3 of water = 8.98 gallons per minute. 

1 miner’s inch 1 of water - 11,7 gallons per minute. 

gallons per minute X 0.002228 = cubic feet per second. 

1 gallon of water a minute = 1 acre-inch in 4-1/2 hours. 

1000 gallons of water a minute = 1 acre-inch in 27 minutes. 

1 cubic meter per second = 35.314 cubic feet per second. 

1 cubic meter per hour = 0.278 liters per second. 

1 cubic meter per hour = 4.403 U.S. gallons per minute. 

1 cubic meter per hour = 3.668 British gallons per minute 
1 liter per second = 0.0353 cubic feet per second. 

1 liter per second = 15.852 U.S. gallons per minute. 

1 liter per second = 13.206 British gallons per minute. 

1 liter per second = 3.6 cubic meters per hour. 

1 cubic foot per second =* 0.0283 cubic meters per second. 

1 cubic foot per second = 28.32 liters per second. 

1 cubic foot per second = 448.8 U.S. gallons per minute. 

1 cubic foot per second = 373.8 British gallons per minute. 

1 cubic foot per second = 1 acre-inch per hour (approximately). 

1 cubic foot per second = 2 acre-feet per day (approximately). 

1 U.S. gallon per minute = 0.06309 liters per second. 

1 British gallon per minute = 0.07573 liters per second. 
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phot o y 

\ ■ ■ • 

cjy JU 





i- 

V* 

mil li phot tUji JLU 


CJJ 





l-.Vtf 

** 

foot-candle _ j-ai 


Oji 


W 

oji JL. 


\- ■ • • 


lumen cnr 2 *^ / &*J 

\ 

o> 


\... 



m 




'Uluull S-Jajl AiUaJI 



J 

jA f y m yc\i 

•,AA\ 

Btu fr 2 

Joule cm' 2 V j— / Jj*. 

Y,YA 

watt-h m -2 

• ,m 

g-cal cm" 2 


\,\r\ 

Joule cm' 2 

<ij\y- oJ h>-j 



Btu Ft' 2 

r,\o 

watt-h cm" 2 


■ ,YV^ 

g-cal cm" 2 


-.ro-w 

Joule cm' 2 

watt-h m' 2 / ^L, _ Uj 

■ ,rw 

Btu ft' 2 

•.•At 

g-cal cm' 2 




"' ■ cL-mJI .. 

Jl ,y Jjjscll 

i,\^ Joule cm' 2 T r - f l yr 

g-cal cm" 2 

r,n Btu ft -2 
U,3Y1 watt-hm* 2 

JLU4I Sjil! 

J^Ull ,_,» i-j^I . . j— jVI olJb-jll Jj 

/ J^ Jl watt cm " 2 Y “f- / J»'j ,y Jdj^U : Jit. ) ^ y-'SII sjupVI Jb4 

. ( IfjY'Y ^ • .Langley min'* i2Jj 


1 erg sec"’ cm -2 
1 Langley min' 1 
1 g-cal min -1 cm" 2 
1 BTU If‘ft -2 
1 watt cm -2 
1 watt m" 2 


erg sec 1 Langley g-cql min 1 BTU h -1 wait cm" 2 

cm" 2 min 1 cm" 2 ft -2 


1 1.43x I0~ 6 1.43x 10-* 6.47xl0" 9 10 

699 x10 s 1 1 221.13 0.0698 

6.99 x 10 s 1 1 221.13 0.0698 

1.54x 10* 4.52x 10" 3 4.52xl0" 3 1 3.16x10"* 

0.1 14.32 14.32 3.16 x 10 s 1 

1000 1.43x10“ 3 1.43xlO" 3 3.17xl0 2 10" 4 


SjiiU ilm V-uVi Ci\^\ 

Sjillj energy iSlkJl cj|Jb-_J ) _ r ~jNl ^ Jj 

SJUpVI Jb-I d)l yf- (wwihll J*l*ll ^ <-j jJ >I ..(•>!^ JS - power 

,J v0-4 ■ ■ watt Jl er S sec _1 ^ / &)l d* Ji>^ : ^ ) lS 

. (M- 




' . I... . gj*JU!l i ■ i — 

• SJUl p-—-Sjl i_jjjoJl _ AlUallj SjjJl iJL>c4 _ JLjL j 


1 horsepower = 550 foot-pounds per second. 

1 horsepower = 33,000 foot-pounds per minute. 

1 horsepower = 0.7457 kilowatts. 

1 horsepower = 745,7 watts. 

1 horsepower-hour = 0.7457 kilowatt-hour. 

1 kilowatt = 1.341 horsepower. 

1 kilowatt-hour = 1.341 horsepower-hours. 

1 acre-foot of water lifted 1 foot = 1.372 horsepower-hours of work. 
1 acre-foot of water lifted 1 foot = 1.025 kilowatt-hours of work. 


OriLSJl fkUaill 

General Conference of Weights ^JiJ ^UJI JjjJl ^xjll J>\ 

^Lill jJ Jb '-y fUai ^1 -jI _ \‘U- |>Ip J> Jap ^JJl - and measures 

) Standard International System of Units tiyu ^JUl 

Systeme International D'Unites _yi!l <. ( SI system : 

. ( Slimits : IjUa^-l ) 

l liA.I...J l Jlj> 4-JUJl djljjjjJl ^LaJl CjI^ jjJl ^UiJl j>l tjj 

Cjt ../?! LoJ_ 5- t t^j jij oU-JUill >. ^ (Jdaj 

. cjL»La1| £~o^- ^ 4j ^IjdVl .!>jiJU “UoijJl oLijj-Jl 

N j i oJLajuMj I (i(^1 AjLjajM olJ>-jD JjjJl f UaJl «1>J 

^J , . 'jA *.Jl 2JL5 UUsu Ait Li” l iijh 4jtj 

^ oJb-lJ JS' j£j ‘ jdkl jiUadl 4 Xjw CjI-As-j i>* .T^ 

olJb>-_jJl oJlA jJl 

. . Ijbj . aIaj-j ^^ <_s* 


- . - -^LaJI : <u*Ul . ^ _ -- 

'~r J jri cr-l-M Cj* ^UaJl {y> L# ~J_^l 0J4JI 

• liLIi t _yL< i f-i., ddl l ( J^>i (_5^ l <S-yZj> y\A oljp-j 

us^' I>* ‘ %>15 " JjuV JjjJl ^LlaJl i)|j . . liUi ^ |*£■ ^JLj 

. f-l«jL*jl J (jjL>- jli* oJljU 

{*1*11 j-fjll L*~>" ^iA olj^-jJ ^jjJl ^Uaili sLu ^>-jj 

M- 9th Conference General des Poids et Mesures ^v^jUII j j^jlj^JLi ^.Ldl 

jjA ^1 oIp ul jjw» jJj t (j-LiJl CjI -1&-J JUjCUoM a la....a JLpI ji j^ jU-I 

(_^dJl ^Ualll A q JI pI -l3_J . A*^UM pLa^aVl oli o|Jb>-_ jJLi 4^jLi ilJLpjj 4 1"jl. 1 -»- ^J| 
oL»_J.I cj. \^o£ |»Lp j^jUl jiLJl j-cjll ai>JJ| o>-jXii| 

j»l*Jl jijL I jy CjI-Ls-jII ^jJl ^UaJL i_Sj*jLo |> la« < j^l ,_^Jl Ol jUjai^lj 

. \^V ^ jL* tpLJ-l 

cAj->J 1 ^Uaill J o-bill Cilia.j 

jr-ill £j*>- ,jjlJ ol J>-j JloJju Cm»- t AjliJJ IU. v .! ci»|Jb“jJJ JjjJl j*UiJl JUj 
• ( ^ — A <J_)*A>- ) aJj£L~» CjIJL>-_j <_S^ A.tljiJ. al| 

Vl liLli jAj) 1 j 1 \j*\ AjuiLaVl olJp-jJl dJj ^ -IxjL IjjUj 

_ A^LuiVl {jA jJl (J-Li SJa-j J _ ioliJl OjSo'i/ . . ^JUi . ival>- oVla- ^ 

Olwla-jJl £jA Jj _ y, t lojli U.UP 

j*-Aa*X-j liUiS’ . £tl| . . . Al«Jlj t fjJlj t ipLJl Jlo ‘ ( iJlllI CjUpLs ilA ) 

i (K)Kelvin jiKlI si J~\ JjOJ 1 ( t ) Celsius 0 _LJl Sjl JA i>-jj 

: ljV liili ‘ aJj^JI (j-Lill SJa-j ^ sI o\ ^y> ^ 


t = T - 273.15 K 



OlJ^-jJl JjjJl 

^Uadl jji S-SbjdJl ^U) iJum 

ol Jjs-jil j cjIaA^- J\:(\ .A) J jJb- 

oJj>-jJ| jAJ 

^LaII SJL>-j 




V-L.Nl cj\j&- ^)l 

m 

meter jdl 

length J jkl 1 

kg 

( ^kilogram ^1 y ££\\ 

mass IB3I 

s 

second Llill 

time oijll 

A 

ampere j~.Nl 

electrical current j^i jUi 

K 

kelvin y!£l\ 

thermodynamic temperature SjljJ-i 

mol 

mol Jjil 

amount of substance bill *yS 

cd 

candela will 

luminus intensity s,ldNl ;a-i 



iU&l oIj^-jJI 

rad 

radian old J\ 

plane angle i^sdl ijjljJl 

sr 

steradian oldj~-.Nl 

solid angle L_»dl ijljll 


o-Jj <■ kilogramme y i»KJl .j*j o-lJb-^JJ JjjJi f lk)i j Uc jidl ►U^Ji <' ) 

. gram j-Jj gramme Lillis ’j t kilogram 

C A jJ UU ^jLwJ jJWmJLmJI Ajl ji-\ 4>*jJ . . 4jif> j 

'. d)l jiSt Ljj'SI t iLJUJl oLjjjJlj iiijP»Jl ^5 ^pJLJl |>JisxXuJj 

OC = 273.15 K ; T/K (t / C + 273.15) 

_ 4JaSQ.!j olds-jJl _ (_gj>-Vl jJl -.- ^ll ^jilt |»ijj 

d)l . 4 la.—i aJ^Ljca ^ tjw jiSl _>1 ^JAM^Ldl 

.' iJilxilj ( ^#jj| SJL-J ( JjiaJl jt ) <uLJit 

v = dl/dt 

. ( nrs'l j\ ) meters per second 5Jli!l ^ jril Sp^JI ^c- jmj 
^ JjLj ( ^i\ Ajl ji-\ <]L k (_^jl ji-\ jJ-v 5 _ylJl (-9_j*J liUdS^ 

-Y A1- 



oU>-j : ■ _ : 'j—-" 

ejjS Jjj Jails^j Lw—>- *C~*_a ^hija i^-L^oj J^xjo JjU. oU.| 4^_f. 

. <I)Ls - - 4 Silil lIHx! iLUxLl y*j aJL^-l j aj\j^- 

k = W-ra- 1 -K- 1 

:Olji 

k = J’S‘^m‘^k'1 

|»-*d i_A A ) *^“Lm<VI CjI«Ip-^J| ^jA Ulill olJL?-^Jl y* JjJL*Jj 
A aX-^ju> iV»L>- ( < da -... ; ihlxJT 1 a* ^iSl j| ( -j ; X r aLu1 ^l.l^r...!, 

:Op-jj i J~*»jxU ( S yijl ,Ja*; ) simens jx*-^ Ji* 4 ^jjJl flU-.ti 

. ( Y _ A J) iilkU ( J y>J\ ^LjC ) joule i}j>- 

4 4 i«’U<iVl £?~Jl Cjld>-jJl y» 4v>UM e-U^i'ill oli olJt»-_^)l ^1 J^yJl ,, t. 
newton jljdl it . . ^iUi . U^lj a#5l U, JUxJbVl a! j- 
acceleration 4PyJi ^y jt t IpjL*j <lxS3l SJis-j ^1 *-t ^yj| sjal| ( y& 
J*V. kg‘m-s-2 JUxiVl u^i IJLj 4 iJli JS3 iJU J£J iiU* sj^_, UjlJUL. 

. - 

- ( joule Jyi-' ) iilJaJl Owb-J Ji. _ j 5 y4 tXjlJb-J JUx.it 
J!>U iji IS^J i-jlf Xp Jjlil JijJl jlJLi. ^ yQJl jj^ _ Uwilj 
l)j5Ci lijj 4 N*m jj> / yij j J^Uj Jji-| Ol A 4 Syill oU£| ^y iSLwi so^-j 

. (kg*m*s‘ 2 )m y* JlaxiVl ikU* 

oSjJI sa>-j y 5iiyi J,|_jJLj 4XP IJiuiJl pli’V cjjJ| Jjl„ U 
4 >b 4 flrr A^ 1 : V-l-Vl oUb-jJl JLp jui« y*j t N-m-s- 1 jT J-s' 1 

- 4jljJ|j 


YAo 



' " " .11 (Jj*d — 

<^5^ A ». "w j Aia*—> oNaU-C iUU>-jJ| £jA 4 qT . wl l ^jjJl ^Halil olJb-j \ ( Y _ A ) J jJ&- 

. ^kawJl olJb-jll ^jA ^iST jt 


(.UiJL i_iydl 
Oljb-jlJ 

tt&l wll 

JJjjJI cj|-k*- jib 

yj>\ 


4L?L^*a1I a< jail 

j- kg' 1 


Gy 

gray djr 

absorbed dose i^J.1 is jJLl 

kg^m'^A 2 

CV' 1 

F 

farad aljli 

capacitance <*Jl 

kg’ 1 m" 2 s 3 A 2 

Q' 1 

S 

siemens y.*..* 

conductance J~s jdl 

1-s' 1 


Bq 

bequerel Jj y/i> 

disin- jl JWll Jj*. 

tegration rate 

A s 

JV' 1 

C 

coulomb 

electrical 5xs»*jJl 

charge 

kg m 2 s' 3 A' 1 

JC' 1 

V 

volt ol j> 

electrical j^Ui 

potential 

m 2 kgs" 2 

Nm 

J 

joule Syr 

energy «U»li 

kg-nrs" 2 

Jnr 1 

N 

newton Jij? 

force:jill 

m' 2 cd sr 

1mm -2 

lx 

lux Lr £) 

illumination 

V’S’A' 1 


H 

henry ^y* 

inductance JJUJ.I 

cd*sr 


lm 

lumen y jJ 

luminous flux ^Uall j»jJI 

V-s 


Wb 

weber yj 

magnetic jiJill 

flux 

Wb'iTi' 2 


T 

tesla 

magnetic jiJdl tils 

flux density 

kg m'V 2 

Nm' 2 

Pa 

pascal JISC—L. 

pressure l™.,all 

kg m 2 s' 3 

Js' 1 

W 

watt 1.1j 

power (IjIi^£J l):jSJl 

kg m 2 s" 3 A' 2 

VA' 1 

£2 

ohm f*j\ 

resistance i.jl&l 

dm 3 


1 

liter j& 


s" 1 


Hz 

hertz jjy» 

fiequency aajdl 


^lb»*a ji jj ^Jl 4felJl luUKJI < l ,... L »i oll^-jD JjjJl j»UiJl ^ jL » . ~ ... j j 

i ( T - A J j-X*r ) \ • ^y, £-j\jii cjlJj5-_pl jd*^* 

p_JLU ■■<! Ae. 1 .Aa tubiUl lat . »—aJT JaUf jt-jill CjlipU<al 'J I 


YA“\ 



— . ^LlJl C-»L*-j : L*JLJt ■ . 

|»UsJl ^ 5ij Jj>«j l^jUiJL>cXu/l jlj •, • \ j i •, 1 j t \ -jt t • • o^taLu: 
liilj ^e- l$J o jaJI ^ js? ( _ 5 dl o'i/U-l _ UIp _ j.&'i'hi j c Jj-Ul 

. JjuJIj 

l^I ^ ^PjJU ) olJb-jU JjoJi ^ Uidi ^ LjJLwc-l Jji prefixes oliiLJl : ( V _ A ) 

. ( i*..„J 


y) i 

SfaUI 


E 

exa LSI 

' A \- 

P 

peta L> 

'°l • 

T 

teraljj 


G 

giga W 

V 

M 

mega U^. 


k 

kilo jLS 

r \- 

h 

hecto 

T \- 

da 

deka l£o 

M • 

a 

atto jit 

'M • 

f 

femto jui 


P 

pico jSI.; 

' T -\- 

n 

nano jft 


u 

micro j^SL 

■'-I- 

m 

milli < J\a 

r ~\. 

c 

centi ^j*. i n 

T -|- 

d 

deci,yjj 



Ijjf (Jl t J-»U Jj>t -L» AXm oVUta ^ CjIJj>- jJl {jA aJLft Ji j 

• ( ^ - A ) Jj4>- ^ 4A~il viiL i iJjjJl oIj^-jJ| m L^aljjiiouV ojlj^I 

• olJs>-jS <£*JIj 4pLJ| j>!wLs^LjIj LUiS 




*—■— " ■ jjfcWI il^Jl — 

\<-y>- o_J Lj^lj t JJjjJl olJa-^ll g jlc*M ,jdl oLb-jJl : ( i _ A ) Jjjb- 


-w-SJI 

yj\ 


1852 m 

mm 4 

nautical mile ^j>Jl Jil 

1.852 km - hr"l 

kn 

knot ;jJuJl 

10 4 m 2 

ha 

hectare jkS^Jl 

10 2 Pa 

mbar 

millibar jl JUli 

37 GBq 

Ci 

curie 

2.58 x lO’ 4 C/kg 

R 

rontegen jJ\ 

10 3 kg 

t 

ton ^Ul 


^ ^llll |.Ul jijll ^ curie JUjlU juxpI . . 

^jh d)_^UljJl sjj tii i3t i J?LliU |»Ip ^ 

■ ^Vo ^>U ^ o-UipI ^1 becquerel SJbJbL-l SJb-jJl ^Jp JU«il |ju 

^JaJlj i Jslj^Jlj oljUJl l? 1p - _ jlUl JLuCwlI jyaXijj . . |JlA 

. oQL Sjj^jJ.1 oU-LIIj ^IjVl ol>L. JU jt£$Jlj t tSjUdl 

fUattt J . CniVi <^1 

cJl5 ^LaII olwb>-j ^ JUjwI jU» JjjJI flkl! l*j 
• • ■ b ‘ OjjSUlj t Ji* ‘ ^-is-Ul (j-j 

CjIJs-_^J| aJ^j ly^y> «UJU ( o _ A ) ^ykxjj . 

. sUill l!j|jl>-jJ| ^yt ^ 


YAA 


■ — i ^LxJl ol-b-j : UJUJI . -■■ ■■ .,— 

. JjjJl flkll ^ j ^iJLsw-'Vl i*5Li cJliT jjJl s j^j uJ 4 _Ll*T ; ( o „ A ) Jj-bj- 


<LUif ol ^JIj a»^a11 
JjjJI f IkJI J 

3-1^jJl 

<L?L j^dJl 4ft...aJI 

4.184 J 

calorie, gram (^jllS 

energy islUl 

1054.35 J 

Btu 4jj! j>" oJb-j 

i>iyi 

►“» 

r- 

i 

o 

er 8 eJ 

JSUaJl 

10" 5 N 

dyne yb 

force;yll 

10' 8 Wb 

maxwell J 

magnetic ^j^bbill jijdl 

flux 

1 |im 

micron 0 j JL* 

Jjhll 

1 nm 

millimicron bjj^* JUL. 

JjJaJl 

0.1 nm 

angstrom 

JjU 

lO^cd-m" 2 

stilb i_Jb-l 

luminace 54*3^1 

1 S 

mho *y 

conductance yJi 

1 mol 

einstein yol 

photon oh y yll jijj libs' 
flux density 

101325 Pa 

Vt •) atmosphere j-Oyl 

(j£5 f 


(t“C + 273)K 

(°C) centigrade jlj»«o. 

OjljJ-l 

1 Hz 

cycles/second 

frequency jj ji\ 

10' 4 T 

(G)gauss 


1 mol dm*^ 

(M=l mole l’ 1 ) jijA 

jfj* 

6894.76 Pa 

pound-force/sq in. 
(lb f in" 2 ) 



_ olJ^ji) ,_y!jaJl j»lkJl ^ _ ialSlI _ iJUl SJL^iill i*JUJ| ^ yj 
(*UaJl ^ JUjc^VI i*SLi _ cJljUj _ oils' ^1 ^LiJl olJb- jJ 

: o’yhj^.xJl f-l y~l ‘ (JjJiJl 




^jjJI fUaJ! ^ L$] ^150.1 ^U-J5J| 


tJ U-c— i*^l SJb-j 


1 A 

ampere, A 

100 pm = 10 -10 m 

Angstrom, A 

101 325 Pa 

atmosphere, standard; atm. 

10 5 Pa 

bar, b 

4.1868 J 

calorie (international table); cal 

4.1855 J 

calorie 15°C; cal I5 

4.184 J 

calorie, thermochemical 

1 cd 

candela, cd 

(f/°C + 273.15) K 

centigrade (Celsius) degree, °C 

10 _a m 

centimetre, cm 

1 C 

coulomb, C 

1 cm 3 = 10* 8 m 3 

cubic centimetre, cm 3 

1 dm 3 = 10~ 3 m 3 =1 litre 

cubic decimetre, dm 3 

0.028 316 8 m 3 

cubic foot, ft 3 

16.3871 cm 3 

cubic inch, in 3 

1 m 3 

cubic metre, m 3 

3.7x10“ S" 1 

curie, Ci 

1 Hz 

cycle/second, c/s 

zr/180 rad 

degree (angle), ° 

(f/°C + 273.15) K 

degree centigrade (degree Celsius). 

(f/°F +459.67) K 

degree Fahrenheit *F 

3.887 93 g 

drachm (apothecaries) 

3551.63 mm 3 

drachm, fluid 

1.771 85 g 

dram (avoirdupois) 

10~ 5 N 

dyne, dyn 

1.6021 x10'“ J 

electron volt, eV 

io- T J 

erg 

1 F 

farad 

28.4131 cm 3 

fluid ounce, fl oz 

0.3048 m 

foot, ft 

10.7639 lx 

foot-candle, lm/ft 2 

3.426 26 cd m" 3 

foot-lambert 

2989.07 Pa 

foot of water (pressure) 

135 582 J 

foot pound-force, ft Ibf 

4.546 09 dm 3 

gallon, gal 

10- 3 kg 

gramme, g 

1 H 

henry, H 

1 Hz 

hertz, Hz 

3600 s 

hour, h 

25.4 mm 

inch, in 

249.089 Pa 

inch of water (pressure) 

1 J 

joule. J 

1 kW 

kilowatt, kW 

3.6 MJ 

kilowatt hour, kW h 


—! A*.»L < Jl * - *N - 

JjjJI f IkJI ^ y 5^150.1 JU^VI 5^LUI ^U)l 5Ji>.j 


1 dm 3 =10~ 3 m 3 =1 1 
101.328 J 

1 Im 

10.7639 lx 

1 lx 

1 lx 

litre, ,1 

litre atmosphere 
lumen, Im 
lumen/sq. ft, lm/ft 2 
lumen/sq. metre, lm/m 3 
lux, lx 

1 pm 

100 Pa 

1 cm 3 =10~ 3 m 3 =1 ml 
133.322 Pa 

9.806 65 Pa 

59.1939 mm 3 

1 mol kg -1 

1 mol dm* 3 =1 mol I -1 

1 mol 

micron, p 

millibar 

millilitre 

millimetre of mercury, mmHg 

millimetre of water 

minim 

molal, m 

molar, M 

mole 

1 N 

newton, N 

1 n 

28.3495 g 

31.1035 g 

28.4131 cm 3 

ohm 

ounce, oz 

ounce, apothecaries 
ounce fluid 

1 Pa=1 Nr 1 

0.568 261 dm 3 

0.1 kg m _1 s -1 

1 Nsm- 3 =1 PI 

0.453 592 37 kg 

4.448 22 N 

6894.76 Pa 

703.070 kg m" 3 

pascal. Pa 
pint, pt 
poise, P 
poiseuille, PI 
pound, lb 
pound-force, Ibf 
pound-force/sq. in, lbf/in 3 
pound/sq. in, lb/in 3 

0.01 J kg' 1 

1 rad 

rad (100 erg/g) 
radian 

1 S 

0.092 903 m 3 

645.16 mm 3 

10 _1 m 3 s _1 

siemens, S 
square foot, ft 3 
square inch, in 3 
stokes, St 

105.506 MJ 

3516.85 W 

133.322 Pa 

therm 

ton of refrigeration 
torr 

1 V 

volt, V 

1 W 

watt, W 


physical LsLjJJl cu. 1 jiJl cjbilSOi Jl ^Ul bUiS” 

: ( Moms ,y> ) ^ UJ l^J ^Ij i ^jjJl ^Uaxlt ^ constants 




' ,j«i*JI i-->»;ll 

^ SiiLSCll 4i«J 

ola^-^ JjoJI >yj ^jjJI ^bji 


6.022 52x1O 33 mol’ 1 
1.380 54x10-” J K" 1 
8.3143 J K-‘ mol’ 1 
1.602 10x10- 1B C 
9.6487 xIO 1 C mol' 1 
6.6256 xIO- 34 J s 

22.4136 dm 3 mol" 1 


L (or, /V A ) 
k 

R=Lk 

e 

F—Le 

h 


Avogadro constant 
Boltzmann constant 
Gas constant 
charge of electron 
Faraday constant 
Planck constant 
Molar volume of ideal gas at 
273.15 K and 101 325 Pa 


j»UaX)l jjdl _ 0^1jJL*dl La-i JiSy j j 

■ (JLwIa^VI AxjLi ColS* l 


: cJIjSyU _ 1 

5JMjU ( m y>ji\ cJlS ^1 ) molality jil J«ouJ cJlS' 
m y>jJl <1>T {y>j . oill Silil {y> \ • - • ^ Ajlail Silil moles CjV y> 

{y* (JLu«iw<l >—iijj *Xia . . IjJj i m y jJl Jabbu Of jjSv^j 

Of il -y t iJjjJl olJb-_pli yS jill i o j*jj SJVjll ^lla.|rt< 

1 molal solution = mol kg -1 


SJVjdJ * ( M y>J\ JL^-t cJlS - (jJl ) molarity i/Jl^ll cols' dJUiS 

M ^e^oljJl yj ■ y Jb-lj jil y ill jil SilLi oV jj> iJip 

jJS JLiwCul Aas . . I.aJj t mega 4iiLU M y »^Jl ^ jzibxj ot 5 j J)1 j^JJ 

\ 01 ii«?- 1 5JjjJl dJb-_ jJIj y &jiJl g ilSOi i a j^jj _jll y 

1 molar solution = 10 3 mol nr 3 
= 1 kmol nr 3 
= 1 mol dm" 3 = 1 mol l' 1 
1 fimol/ml = 1 p,mol cm* 3 


: Force s yi\ _ Y 




uiJJJJ U-Jj t (N) ^ ol-b-jJU jJjJlJl ^ 6 jl)\ oJb-j OJ 

* utj LoJLp $ JL». wX «^Vl 5^jLi dJLS" ^yJl dyne sjl>*j 

1 dyne = 10‘ 5 N 

: la*./? 11 _ V 

• 01 ii~>- t JjOll ^liaJl ^ JaA^aJl SJb-j ^ (Pa) pascal JISLuUl 
1 Pa = 1 Nnr 2 

^ l$jUilS0> ^1 J j£j i5js-Vl hx . /iW oIj>-j ,_ydj . . viilJLJ 

■ ls^! 1 0>|JL>-_jU (JjjJl |>Ualll 

1 lbf/in 2 = 6894.76 Pa 
1 mmHg = 133.322 Pa 
1 millibar = 100 Pa 
1 atm. = 101325 Pa 

: 3LUI _ t 

olJp-j JjJ. LLj t JjOJl j.LkJ| 3SIUI j ^ (J) joule JjJL| 

• ls^I jjl - i*SLi Oils' j^Jl _ j>-Vl iSllaJl 

1 erg = 10' 7 J 
1 liter-atm. = 101.328 J 
1 calorie = 4.184 J 

: illumination z*L^I _ o 
ola^^l . . I1.J ‘ (lx) lux ^1 ^ u Ui^J Jjjjdl sjb-_^| 01 

• i ^pSOJL lAjlUaj j^-Vl 


1 foot candle = 10.7639 lx 



' lI^JI i . - i i 

CilJajU ^jii! r lfiJU ^jlLLuVI &[£ 

: iJUl Xc-\y&\ 1 \&\jA ^£. tula>-_ jJJ ^jjJl pUiidJ pl-t>«I->Vl (_ji ijli 

■ . I La j J U » , i ..«li UJ_j c LL*IS Ul olJb-^Jl . -C ; _ ^ 

c irrs" 1 _jt m/s jj^>^JL UJj c meters per second JL Ul ip_ r Jl ^ ^ 

. meters/sec. _j l*Jl SjLiNl j^V 

ja jiUl 'ytj Ot . . Ip-U** JLjc^I ot jj-o pi^Lj 

j*J- J I • ■ liJj t 1 pi^lj 1 ^J-UVl Ja^b^l ol^ 

1 j*L! L 1 l l jjjjjJ-l ys JLtxUml \ <W^ pip ( ^jjl_jll 

<_S* Jaii 1 j^xvJl ..l. o . t p| <I>t £v»jJl |JLa ^lp JU-I O j 

. m- pUJ yLp^lill 

) -^-Ij <-~*SU j'-> u . o <Ulj ol-b-_jD JjjJl pUaJl ^ jdll . . IJLa 
jxLl piJ .J i a± . . IdJj t ( ISjLm Ojj«j OlS US \,. .. . Y A 

. . JUjC^VI i*5Li cJljU jdJl Sd>-_j ot pj^ily • p^-l ^LSl 5JL?-jS t_o»Sll 

jj *»Y pl*X>eX*rfl ^ i_43^zj| dil^j l^tljbilwil ^jP objdl ■/* a « oLjjJlII jAu j|) 

jdl L$JU»* ot ( _ # Lp c iSJjJl U*Ul 0 U 1 L 2 JI ^ ( jdUUil Ji* ) jdJl 

: < _ y lj US 1 —-*53.1 

1 liter (1) =s 1 dm 3 = 10' 3 m 3 
1 milliliter (ml) = 1cm 3 = 10 _6 m 3 
1 microliter (pi) = 1mm 3 = 10“ 9 m 3 

c ( <dUrL| 4j| Ju ^ CjpU- IS) olJL>-jJl ^* 2 ? pU*xt TjlJ _ Y 

^«S oI ajI^ Ll, Celsius ^«uJU d*A>"^ll f OhXpUll <-LUj t j 

pU^» 1 5iuii.l jj»^1 pbtUxiLi j^+p U A :‘ >| ?' LjjJi cjIj^-jJI Ul 
Ijli ‘ . . . Joule j <. Watt j <. Pascal j 1 Newton ‘ ^U^il 

■ ^S l3jPu 


— ■ ■ ■ : 4*JUl 1 — - - - - - — 

*-?*->-j t JSl jl M • _>tJL5jc olipUa^ illjJl oL^Ul _ V 

iJlij ^ Oj jP^j LgjtwoJ>- . . P^Pi pL»-u^1 ^jA 4.5? JL.ll j.S’ jj^o^J| 

. kg J jsr _jJLS^il y j j&j j 4 MJ ja megajoules Jl ^ ^>wJl y>Jl 

J-s<ajaj j]\ jj»j jl# . . SJIp- jJl J^jj SjjUII jj«j iJU- <#Upj j Uio j 

0 »~Jj 400 AV 4 _- t Sj . . jlUj t iJl>- j iiUjr 1^2.—7 ^i!l ( jp 

U* U g .IjjCXj -Lp 5jwli itjJL) Jj» jJl ( jp j ^»a* AjjJjdl 4 a-4L1I . 400W 

. 400-W lamp ^ US' ‘ ia^aS 

-*-^0 Vl 1 _y^J ) 4,».../# Lg-oIjSt^ul dip _ £ 

, oJJl Js-\ji old»-jJl frlwl Ujui 4 ( 2.4 mols j 4 2.4 mol Ji. ‘ j^iil 

1 l ux ‘ aaa>- ik-p If! JaSi olJb-j <Sj^j Jl>-jJj 

. siemens ju-.Jlj t hertz 

^Jaii ji UI 4jU jlSi jl ^Jp U-Ji)l ^P JaXU UjULP _ 0 

t N m Ji. ) SJl>- i j?-lj 4 jU^> U .$. ' ■■■ ; i )jXj jl LoJj 4 ^j~>J is-j JS Z&jiyt 
4_^>o 4kaJl jt j*p jjj . ikSJl JdS.io .1 y%j j* LJU- JjUJI obi'yij . ( Nm j 

£"_)A—ll f y> J*A- 4-J^mU-l (JUjlL^/I jl ^/l 4 jl4j jA jjl 

£fjj cUj- ‘ ipUaJl Xf ^*w 2 J £PjJl Id* ^53 J 4 ( N.m Jlo ) _^aJl ^^Ip 

■ tj*\ (Ji 

4 (/) solidus ilsU UI oIJp-^J l a^asI^iII j l Aa^aJI ^p ji _ "\ 

negative <JL. Uji UjU LJLp (jS a *-7 ) USU, UjU JUjcx-L UJj 4 J/s ^ US 
‘ ibU ikj-U ^ . J’s * 1 Ji« 4 ( superscript 

■ W/m 2, sr Ujj 44 W-m^^sr 1 UJ 4_xSj iU->. ‘ W/m 2 /sr _ jU» _ jj^iV lJu_j 
j_ylp j'Ull Ux>- 4 iJUJl ( jaw»^1I JUjCLjI j»ij olj£'i/l ji jJLij 

■ 

cs^ —» -Xp aIjU. 1 itjAJl Jp aUj^II J^.Vi ^ JL^- 

: 4> US 4 l*U>-j ^ LsljJ UJ h^J jcpj 4 ( PV/RT Ji. ) 


R/JK' 1 mol- 1 = 8.314 


u*UI i —-— . 

<1)1 ■ • ^U3 J ^ytj (jj'ill S.Ap-j y»j SfcUl y»j Jb»-^o — V 

Ol ■ 10‘ 3 m 3 i_jS 5M LgiS3j i 10' 9 m 3 jl (10 -3 m) 3 i_jSo jJ 1mm 3 

U^ 4 Ug ^-.i aJU- asU*^ ij>-j Cij-Xt ZlX>-j y»j ^u» ajoLJI y*j 

. ^J} . . . kg j t nm j <, |imol 

U£ ) {JL)X j <Jxi~j . . ^Us s iS jll olSsUl ^jlp _ A 

. ( pF jl <, picofarad US') p j£Jb (|i.|xF jt micromicrofarads ,J> 

, . ^)Uo3 £ Aj^JLp OaUpUaa SjLiMl JJLP JaAS oJb>-lj Afolj ^Jl>l"■ ■■ > __ ^ 

. JjjJl ^lUJl ^ dUS Jl*jVj i c j i (i Ua t jj-ioiL p.W*cm- 2 

tuliilj SjT J^sM . . SJlpUS 'j . uW* nr 2 ^ US' ‘ la«Jb Silp AklJl J-s^j 
. limol’kg- 1 US’ t (»l yr ^ fbll C)UjCp Ml j»LSil olJ>ji 

oU JUa asU^M aU*« jS SJb-jJl ^1 p-U-^j! ji asUp! j^^-M — 1 * 
dills ‘ mg COj’dnr^hr 1 AiliS jj^M ■ • Su*i t ^-LUl sa>-j 
4jM i aJo -jJl oU jIm SsUpJ. *A*j CO 2 (1)1 '. !_fA ‘ <--jU*l *J^il 
( ) Aj^b Aj Jp-jj ( ) ^ULt (1)1 J I, ^?U- IdAj ^<bs 

jj-jCa Uui t 0 *$^ o^ip-jS^ apUJI c^iAisXoil US^ 1 dl!i£ _}5l^- j-p IIaj 
U oU-l Uv»jJl £ri^ jJdl <1)1 Jl oUiMb 11 a . U^Uil s AJlllI 

. ( ^ ‘lAA Downs ) »_ill J^>Uc j^-iU oIapUi* ^sm ^1 olSsUl JU*^1 

iUtJs O^U- lij. Ml ikiU (Jj^l |*Uadl ^ ol-b-^l j yj - 11 

. (x) ■ Jj-.^ll a» 1)U1 (Jj'AjS’ aLlaII JU*1uj1 Jj>cjM US’ 1 aUj^I ajI^I ^s 

^JLsi^-j1j\s i lU>cJ1 (\^A ts* Jjdll j>lladl ^lAiti^l - 1 ^ 

dili d)^l t jl (J^I'Xl-l ^ (jjJl ^Uadl jjP ^Uaj jlJd.1 ^ 

. .*i laai j JLgp -j Osj dilS aJlUoU ^ji t iilUiil s^IpI _ L11p - ,Jm 

y>j 1 . t’ha -1 JL) _ - J>v**il ,^1 SjbiMl ^ jku C$1 -k-jjM • • lAUs 

. ^*w» jf- y*j ‘ t/ha -; Jl5ldbU ^1^Jl ^ ^1 l*-ri 4 

___—-- 


_^Ull ■ i ■ . . 

4 »Ji)l oj^i Vl <—JL-Jl ,_j* 3 /I _ \v 

j~-jC .)I . . ^\l^5 $ olJL>-_jJL! ^Jjdl |>ljajlj tj^lSCo I g tP .ll^j t_5^^ 

• (j* gjj 


AJllJl <aj jUl 

3 t fruit / ha 
2 g sugar/liter 
1 mol N/m' 3 
15 mg C0 2 / kg per h 
7 nl / g dry weight per h 


^j^ll ijjjjJaJl 

3 t ■ ha" 1 
2g * liter' 1 
1 mol* m' 3 
15 mg*kg' 1- h' 1 
7 nl'g" 1, h" 1 


. iL«pkJ| JaA-I {jA kfJULi ^iJLixI^ul 

. hrs jt hr 1 _ r -J j 1 hy>. AjujJI oIpUI jt _ ApUI y»j <3^50 _ ^ i 

>-■-•. > • ( L ) 1 ,^1 L«|j c (liter) iL»l£ L»l jil 4 aAj> <_JtSo _ 1 0 

!Jb-j £• U^p- 1 l*jli L$xS3_j t iJUpxJI l&j j~~l 4jjjjJl 

W.J.Lipton ) ml ^1 ii~p- ‘ milliler _>dJUU Ji* * ( sj >-T ^-Li 

y> j-aUl iJbJl _ ^JLJI fJ LJ ^Lx^JJ ijU-Nl AJL^Jl _ mr 

. ( ^dl jUUil 

-1* J 1 

J o-Ap-Ij 41 L— 0 iljlJ jisl jl jjjJJ lp- j U iX*-j JJXjiJ LaJklP _ 1 *1 

. cjIjlp-^J l dlhl 
: Jd> 

1C=1As 

t 273.15K >—'XSvji t (> iK)l Sjl^A-l ^J^pit-J Xs- 4 >-_>jJl A«^(p _ W 

. 273.15 °K 





gulill J*uJI 


uLuLJJI s uul^aJI 


Jl l ^ j J ^ oLjLJ ^y, uAf- fj] jJUti*y 

■^■Ij ■Sj* 4 Lft J^a^~ <L>-ja 

jjO. la* ^ L.L»I 0^ . . IjJj ‘ UJUJl 4_J|jJL| eil^, j ,-, l.„ „^-l i 

• V-^' o* j^\ J xjz S\ ^Ui jA\ ioUJl oL,UJl Jy- 

^Ull (iijajJI ^ 4*2 U]| CiUUll 

to! 

0^ ^ viU 1? ^SUj US' 4 (kg) j>l yj JLSJl ^ mass ibSJl sjb-_j 01 

micr °- ‘ ( mg .j^jj ) milligram (dj^JUdl j 4 (g) ^1 ^Ll ibs^l 

• £11 • • • ( (Xg <,yjj ) gram 


oi>i! 

^ ^ «>• ‘ cr ,lj ^ ^ 5^-^ (kg) (.1 ^jJLS3i J^L- 

cAj-^' iUiil ;op-_pi Ut . OjjJL! iJjjdi sjlp-^ji 

• V"^ - tS^ j! ‘ ( N Uj^jj ) newton 

4 vi^Jl Ju, J (fresh weight) j 4 (dry weight) obuISJl 

Js- (fresh wt) j 4 (dry wt) Jj JjUULl sju^T ^b* J 1 ,^ 


1 ~ ■ — ■ . (_y»i>JI 

l£jr* ilP 3 0^8 ha >—®^ Jj-^>J.I JuJu£ i_jxj 

. (MT‘ha'1) jbSCa J53 Metric Tons 

4aLum!| 

■ (m 2 ) j^l ^ Uj^jj <■ A yjJL yJjJJl fUiJl Ss-LJ.1 Jl -jAf_ 

c (cm 2 ) j ~a .. 7v . J lj c (km 2 ) ^ ^l! y«j_LS\Jl lLU 

(10 4 m 2 ) Y f • >gi (ha) jh^fJl Ut . (mm 2 ) 

JiLJI 

micron OjjSU.1 J^~~»l oi j . (m) jxll ^jjJl fUaJl JjUl hjo~j ol 
jt*jC j* ( mu «y jj ) millimicron bj j£~*JLUlj <• ( |i « y>jj ) 

■ ^Jljiil ^Ip t ( nm oyajj ) nanometer ju» _ybJl j <. ( |im *y jj ) micrometer 

o 

!J>odl cjIV ji\ is-sUuj t ( A oy> jj ) angstrom I JljUj 

^II ,, th qi c lg..^ ^J^-jLj ^xll oL-«lj«xU 4~.>X 1 Lj 

. (10-10 jxi) t _ s *J t ^j.iJl ^UaJl (_jS iLlill oJ lp-_jJ| 

SJb>-j ^IJLiel^ul ^jSCojj . (m 3 ) c_jiSTl yll l jA iJjjJl !Jb>-^jJl ol 

. (cc) Jl ^,-Jj i (cm 3 ) y*o^Jl 

OjJLJl ^ *yLlij ‘ (ppm) OjJll ^ f^i-lj ySyJl ^-jdl *o Jjyll <y 

Lo JlLp _ 4J I_Pj_P^ll yo 4jl lL-J>- i L^JU (_gl ^loiox^l t (ppb) 

cjN_j11j L$Xa |»JixX~ll jS yil t y _ LojJU^ ox>l*JJ ^^SjjA-l ojjll Oj5o 

jT c (mol'm- 3 ) yo<5l« y. J53 oV jUj j! i (moT kg' 1 ) {*1 y jLS JSCJ moles 

. (moT literl) jb JS3 o'iljlL 


V.. 


- OUUII : V-Ut __ 

^ jm 'UjLw oa^x_il sjUU jj^Jt jU jj &j 

V-* 5 -* f* J^ 5 f'^rLUL* ^ ‘ (mg‘ kg’ 1 ) f\j>- jJLS J£J ^ I ^JULLL 1^, 

. (mg' liter 1 ) ji J£) ^1 ^^JUJ.1 j\ «. (mg* nr 3 ) 


£fy. ) small capital letters sjJwJl capital Jl fJuid-J, 

M j i N( j-lJLl ioJill tl> yn Jl j jSi LoJLp j.U-c . 

US’ . 2 N NaS0 4 *5\t. JUJ ‘ ^I^Jl t J~e- molar jll_j <. normal ^jLJil 

. NHC1 1.0NHC1 ^ 

1.0 fiM 'j&» ) p.M jVj/il IjjlS - olj-SjJl 0jSo Uju^j 

. ( 10-6M ^ Vju 

jl 0.1M J** t J^jJl OlJs>-jJ o^aJI CjIapL sajt jt Jl j»UaJ 

. 1.0 x 10" 5 M j i ( M/10 t _ r Jj ) 0.1 mol* liter 1 

^ Cx*~i u^J ‘ **ij*ll <u—Jl ^ 

urH ^j .J f* ‘ (v/v) (v^>- ^Jl U^o- ( _^J| cJlS - ISf l» jL JJUJLl £* 

. J I S^ULI J, *U| obj>. >de Jj jJ. dUiS'j t (w/v) 

^ ^ ^ oi S~tjS /) • jl . . Jtill JUi 

^iuU- J>* ,> ' • _>t c ^yu\J-\ J^U* ^ J* f . . J, 4j\i ^y .1 
jl t jjjil ^U-l ^ -/.<\A - <fo J* lSj^j Ji ^jll ) jSjil 

. ^ii ^uui jjU- ,>• c> ' ■ • (Li>' Lu n 

jt i bXj* - j-v jjS'y jj ol;: i^ s ’ "/■ V■ jjS’y if* ^Uji - 

J < anhydrous f j^l- 11 ^Jll |jj ^ .,. r j\ t •, • rv 

decahy- pU olij>- jt heptahydrate *L obj^- JL* ^^ olS lil 

. ^1 jJl i drate 

c5jUJ 1 J_p<Sj| _ SaU _ l|j f a»c-i ^‘>1 J^SJI ^LLi^- of u^f 
• '/^.^ j » ojjll V lT,r .j-SJJ £L ^JJIj •,AH ^L- ^jJl 



' - ■ li-SxJl J \y&\ — . 

Ji- ‘ (N) normality ijjLwJU ioUJl j^l^ ^U^Vl ^\ySj . i.-y, 

. (M) molarity c ^\ oljjTy t l NNaOH 

jj-Jj i ij-ioJl ^s^aJI jp-| jJ| y JiVl Lu\j£j&\ {j* Juj 

• N/10 acetic acid | _ r Jj <. 0.1 N acetic acid i_oSLj <. 2 ,sl_-r.N/i 

. (v/v) /\ i (w/v) J «, (w/w) i_Jl oJlS" lil U j.^Lj 

■ J-® ' • • /(*->•'• 10% (w/v) 

J 53 J' O^gg' 1 ) pjr j£! oljjJjdl ^ ^1 

. (ppm) j^Jll ^ ,jJLL t (pgml' 1 ) yLLL. 

nanoliters jsJjIUIj j! (pi l" 1 ) JiG ^j^sUL oljUJl f U^I ^ ^ US' 

. (ppb) jjJJl J ►jiLlj jl (ppm) 0*111 ^ ►jJLlj j (nl F) jj J£j 

• i*jL- ojK J-S'jiil (j-LS ol a^~j fjAM - U-i _ y j 

: ^jj i»5LJl oLJ 

formal Jlj ( formula ^U^ll 4-~fJdl JH-J > formality ^Uj^Ul 
<J J^l i>“ j 3 c Sjr^j <■ F j *jib y>ji ’■ solution 

. molar solution Jl Jji?J.I <uli y*>j <, j.| y LL _ ;^li| y, _ formula weight 

f YV 

i>° ^_rf *1 j ‘ f J* iSj^ - (*l J-b - c^dj-l 0jJ j*J*il j 

- o^ Jb I ^ - Avogadro number jjU- jil ^ yul, y>j c Salll 

. . . 0.1M jt i 0.5M jl t 1M : iJUl ojj^aJl ( _ s lc | - 

CX .r 3 <_J t_5^ iJl - f*IJ"b OjJI Jl _ Sali.1 0 L 0 I y>? 

i}~° 1 Cx^J* Cxi oy ^ 4 - 3 i Sj ^Jl jj Cj*' x Ijr^J • 3 

• jJl • ■ ■ [0.1] J c [0.5] j 1 [1] 

millimol J y JUL. JjJ y culJb -j bjJ -1 J, cJlS’U I JSj 

Jl«j 4 ( pM : IjL^-l ) micromol Jj-«j j t ( mM Ijl^-I ) 

: ol il~s- ‘ ( meq I jL^-\ ) milliequivalent \J>\£a 1 _ y Ll> j t milliosmol 


1 mM = 0.001 M = 1 formula weight in milligrams 
1 uM = 0.001 mM = 1 formula weight in micrograms 
(jiJl iak^a Jl oL-lJ ^ milliosmol J^wjt 

LsIj^S v_«S jll JJUw*h/ Ujcpj . JjJL»JLl oLSj?JLl J^Jl ^JbJl ^ ojIjlLo 

O^j t J y. ( _ 5 JLL» Jilu Jjl 4 _^UU JS - jj£ jU-l Jia _ nonelectrolytic 

,JLL. JS - JjUj d--P- ‘ electrolytes LjL^S JJUcJ ,yJl oLS_^ l £> 

oUjjiVl jUpt <-—1_J ijp ^Jp <iUi «_J«yy l o'ilja-ajt t _ # Uil UjP J_J» 
■ Jja-ajt JUU Y JiUj j-yaJl JjjjIS ^ J^a ^Jla JS . . !&Ui i JjJUdl 
■ V“1 f J J-UJ tJa* 

**^UJl i_ia, ^yjji-1 OjjJl y k-jlJVl y Tji>-Ij JjUj 4jls ^ISU ^JlLl Ut 
i V*ll obji-l jt oUjjVI jilSS ^Jp £ylSU J^llllj jj» JLW 
(_gi fjaSyoii SjU- ^ Jja—jt jjjUU JaUj Jja ^Jla JS £>t _ '!$&> _ 
Y* j « ^UlJl jilSiJl (p lilljjl ^LU Y Jilujj t (pU-Vl 

. us*,... jiisai ^ r _^/'Ji ^ Jja-ajl 

JS ^ <1)jj ^11 Ijp oUl ^ JL U Jjp 4a— 4jU OjJ 'i (J _ja ^JJLlli JjSjlJl 

* 

: ^tai $ OjiVl Ja OjjJl tJ lp JjlpJ.1 jj 

Y = ‘j' tjr** / ( iplp-Vl jilScll ) fj—^ 

■ [ylSU ls^* Y = Jja—j! (^JLa Y = J JA ,J\j> 

Y i ® “ j. j»Jl oi ty * 1 j*J / ( jilSsJl (_gi ) ^ j.. » .U S |»pBa \ • • 

. yi^JJUo = Jj*^ajt ^Jia Y,0 = Jj* ( _ s lla 

c#^* Y = y> JjL>«ll J-Sjl ot ji / JjjjIS ^ pL>«a YYY 

. [2 (Ca C12) ] 4JSJI oljjji-l y jy jjlia 1 = ^J**JISJ| JbjjiS ^y» Jja 

y fLr^ ^yLl Oj^Jl jJp molal solutions SJM^11 JJUAl Ut 


" 1 —■ t _ J ddl Jj^t i 

iJMjll JJUJ.I . . Idj h Ajill ojlll Jjo j»j>- \ • • • J£ ^ illll Silll 

• kill ij>■ jji 5 jI jil Salll cjUjJ?- ^ja L^dl { jJki ^ 

(_ 5 * jjj£~Jl {j* Y 1 £ Y jt t Jpdll {yt £ Y 111 . . ^li«i 

Jj5*dJl oUjj>- <d~J dj£> SJMjfr ^p frill {j* \ • • • 

. frill Jl j5LJ| 4«jJ JUlf till c^»l!jj>- ^1 

' i - J ^ijrT c Sj^i dj 5 *®^! (Jjls^o (1)^J . . Sjj'iljll jJJUJil <]Ip- ^ Ul 

m oSl dUi t jlj\ j j!o*a j ju\ j\ frill v *J t *yA t ^ Ipj 4,« ■■“' 

<• dj^^il ( j* l 5 >UI |*j»J-I ^ja jZ&j jS\ L*j»s^- j5dJl i ^a 

^ i_3^lis-Vl >_■■.■.>• jjJjJLfrfrll {jA j*->J-l oJLs-j ^ frill 4*d d^l dll 

. U.gifr Uill Silll 

* > 

Jid <tJli JjL>*ll oU j£a jLs~y mole fraction jll _ r dJI L\ 

: t _ s L Id t <LlSll oMjll zSt- JjUd.1 iljll Jb-t ja 

n l 

N 1= - 

Ill +n 2 


n 2 = 


"2 


n! + n 2 


4 


. JjUdl j£ll mole fractions iJjll jjdDl ^ N 2 j 1 Nj 

. jS3.l ^6 ja Jjl>J.I ^ oj>-jll moles oVjll iOp ^ n 2 j 1 nj 

jj^dll frill jj-* jfrjj- \ • •. • ,_£* jj£jll-l (2r* Ajlii 

. ^yLi Ld frill j jjSjJLjel! iJ jll 

1A- 

•, • WV = —---= ( jA>M ) Nj 

1A • ^ ) ■ ’ • 

\A• ^A 


oL-LJl : 4«*JLli 


I- • • 

\A 

•,W =- = ( f-UJU )n 2 

\A■ + \ ■ ■ • z 

U- \A 


• US *«-* > JJUJ.I JjS^J 4j_jlll 4~H| olj ijjlilLij 
4j1 ill olil d)jj 

' ■ ' * __j__ = (WAV) jjjJL iydl JLJ| 


cJ_jJL>JLl ojj 


SjIJII sHl 


\ • x 


r~- 


\ • X 


(JjJUcil |±>*>- 

ijlill 5j.Ul bjj 


— (V/V) 4jjlll 


— (WAO (Jl 0jjll 4jjtll 4™jJ| 


: cs^i ^ LS* J OjHl ,y *jJH olj-S' j$\ J 

4ji.Hl 5J.U.I UJj 

■ = (ppm) 0*111 J pjJLL ysy]\ 


X 


M- 


JjHHl jjj 
4jIJUlI sHl d)jj 

Jjlxil OJj 


= (ppb) 0jHJl ^ pjJLL j/ 


4il^ ot Vji Ji !,***» ilill «Hl ySj OlSj 4 Hi y <_ojULl JJLJl olS li^ 

: Ji US' o_*LLl J *j=L-l j^S/ll oU <ui iliil sHL /JL Tjjoj'y Hi 

0 * -r 1 J* t# 5 » jli ' oUljjjHU jOp £ (ppm) d jHl J> tyLl j£\ 

. J>HI 

. 4-sjiL I Wj t molecular weight ^jJLl oj^Jl ^Hk^. ^ j_H| 


~ ■ -- - ( _ s -*-l*Jl Jj-/»l - 

Aa-\j Jl <lixJ ‘U-J jA ( M r J^il jja*; ) ^^SjjJLl jj^jl £tJJa*A» ol 

. dimensionless abut d ^ i Jy ^\ «d & y»j ,. H o y J3\ IkS ^ \^ ^ 

c —^ Lfr*! • “^l ,>« -^b *LSj^* 4 j 5-iiji-l 4lxS3l ^lU.a-.a U! 

. (D) dalton oyJljJL l^p ^jodl jSUjj <. 

Aj^ldl Aiuull 

ol l^Jli Vlj C j»lij“S/l £4 Vl ('/.) Sjjdl i^oJl ia^Lp l^jV 

■ iJKS' (percent) aS _jku 

1 %, 5%, and) ti^ 4 1 •—**••*11 j»lijl ^a Sj^d.1 i_»oJl <Lo^Lp ^a ^"...' j 

jj£> L-^a i ^*a pJj io'^UJl iyrj >. r d Ja. 'J ^1 oVU-l £?*>- ^j l (10% 

Lkjf • (40% to 60%) ‘ jjia i 4j_jill <u*oJl (_$ju dLIi ^ Lc i La jSi 

. jJ»a o~"V (40% - 60%) iJu^Jl » (40- 60%) wdl f Ijio-I 

• ^"7* " ■■ ' ■ '^ — *}Lstf»l — 4 jj^*wpJ.I oULJl C-i lla .* jiA c—»L^-n*s>^- J^>kjV^ 5 . - iJlA 

uiV-alxdl CjVajla 


^jJI oL*SJl ^jJlp JjlJ Application rates iJuUil oVJuta ^JLLyio 

*• (J^3 ( . * . l 5^1I ol o^ta^uVl jl oIjlJiI ^a ) *. r ■. aA j>k. z >a I 

ja Voj J-vaij . . IjJj i ^jAj>\ :Jb-j jJ .U rate id5 0V ‘ [Jj~*5 y>j 
Jjill . . (30 g*m" 2 ) ® / jv^ - V* • OlS^ t_g^-id-l jlJLI iLiLdl Jjb« * ol djill 

• * ^ f / <£,I -^d-l i J* ja^t* 1° ' a_# 

jjJl o^)L«ix*U (kg - ha ^) jLS^a j aj^i^ oalp I lilL j^jbj 

jalOpOLua^Ll 1 ■. jfl* a ^I ^ M * jAj - -Glj jb$vgJl ol ,jj* j*^jJlj ) ^J“lj i 31 kj j^^Lp 

jd j i (liter* ha -1 ) jL3o> / jA j <. (liter-m' 2 ) ^ / yl j i ( ^jjJl j.lkJl ^ 

. (liter* nr 3 ) ^ / 

i jiSt jl CjIJLp-j ^IJLpvIuxI JJLP |»Lail 0->lJ j>- j oLJ aJLuu ^ja^uai 

. |xmol/m 2 /s y> VjLj (xmol m* 2 s' 1 : Ji« 




: 4 ^ >J U J| __>t^>JI 


ic-ljjll oUj ^ Qjgr;...ll JaJUm olj j£j> l_*~J jjl SjLi^l Jut- 

4Jas-% i ‘1 sand : 1 clay : 1 sphagnum peatmoss (by volume)’ : ol^ 
by vol- . (:) colon J5 •■JU-Ij iiL~» ^ j>-j 

^ ilV^U _ oUUc~j (v) j i (w) yyJi\ 'jZlj . ‘v/v/v’ y> SIju « ume 
iJ* \y-^> (j^-u o J$\ -kJU.il ^ _ ^IjJl ^ Oj^llj j^>J-l 

• Jt^.^1 ^Ut jS-'l!l UUj 1 OjjJl ^joUiT 

I SIpI y> i_*£ -kJUxil i_iLpj JUpj 

the chloroform to ^ US' ‘ L.^ i~Jl t_U »j jllp to UlS" _ \ 

. methanol ratio 

chloro- ^ US' ‘ U*i j UJ o jS* lil colon jU*-ldilJalJl _ Y 

. form: methanol (2:1, v/v) 

(_s* • Sjj-Lp o) hyphen a_U_ Y* 

. chloroform-methanol mixture 

OUjIIaII 

U <1^ ^ylp I ^jt; ,^-Lio (jJ) lU 4JI UJj Ujcp 

o-L>i <; 4.-.--ail LgJ ^ Jj>tj jj^LaaJL) oU-ji ^U. il j uLp djli 

aJ . . ^iUs ‘ jJl . . . ojjtdl JljjVl jl UU * UUjll <oU>^fl 

: US' ^Lall 

7.o • _ /YY = V /.To _/\ = Y 7y^=\ 

7.1 • • _ y.VY = o 7.V0 _ 7.0 \ = t 

• i5Ji oL-UJl _ visually _ L^p jjjj; oUl^aJl oJU llj 

<_s* tSjUll iijUJl Sj^aJL ^LSil Jjoj- d)lj . . |JJ 


- —■ , . „ 

^ _ L^e- _ J_jS*ll ^ ‘ ijJI j jJ^j iJLJb- 

■ XY^ ajj£ XY 0 ajJLs 4 jLqIa1Li 

• cs^i kS - ijjLSil jj>*j Ol jj^Vl oJla ^ ( JJ-lj 

X.o • >_ XYo < = r X.TO >_ x^ < = Y '/.jLs>=\ 

. '/.\ • • > _ Xvo < = o -/.VO > _ Xo • < = 1 

t_5^ 1 " i "i \*^el**l 43*Xll (J j 'w -C AjlO^jf^J . . iJLj 

(J^ 1 £j\*’\jZ1\ vIj-UI ojJS j>J->ij IjljSI jjrfiLall (JLa ^ 

- \ W W. J. Lipton ) X.Y o JLp StiS Jbj: jdl cUUb, SUi 

. ( I -tUil ^ ,j^Ul ^Jxll — ^jj L fcJl j» .jJbd <u£,OuPtU 

SjW 

jj)J ij i 1 _ S ^«J.I jvjOfc temperature Sjl^J-l ^Jk^. ol _ i«lp ijy^i _ J y6\ jSUj 
(, leaf temperature *j ol I I^aq o^ .^1 ^^ 

jl J° !jljJ-l odU -ji oLj • • • a * r temperature j\ 

. Sf-ljill £*y>j <• jlg>- 

i — , lAp“^jllj ^j-wJj? t ( C ) degree Celsius ojiI ^-juj 

^>IJa>oujI . ( °K <• K L*jjjj ) kelvin ( jil^Jl t iJjJLil 

. centigrade Oj iial J.\ <JKJl 

ol>_p Jl J j£- L^j^j (°F) ■ui^Jl^jdl oL>-jjdl; aJlv»VI cjLoLaJI J) j£j LoJii^j 
4 _jIpI^aJ| *■_-* ilS* V| t i-t^*lj ^^m«P j ^ J l Spl^nJl i^uyb ^ 4 

o jl^^-l djlf'1^3 l g .4 ^zll . 45A)| ^*5*1 jwb ^Lp 4-J-s^Vl 

4 -tf.,ai i ijil ^1^ ^J>r-....7 SjljJ-l CjLkucjia il)li . . 5^-ji • j \ i_j jSl Jl 




oL-LSil : 


0 

T 


X ( fY _ °F ) = °C 


rr + (-J-x °c ) = °f 

^ ^ ' , —c4 J _rg-^ ji C ^... L JU ) iLUll soU-jj ( \ _ ^ ) JjJL>- (j-oj 
. C or F ij>il S-U^S/I yzJ- _ Jjai-I J _ Ul\ ^ i-j-jjJU 

J 4jjL> 4 j_jSi f \ • ■jjis' ji l$jjj \ . UjJi ioi>-joJ| eJlS - ISJ . . n i*-, ; 

• ^ ^ Y j Y — I 4jjL*j o ^ • c*jlS^ jij i J o • 



J, Sjl^l ^ Ifcj jUj cJjl Xs> (C) o j\j^~\ y°j 

• <-X>d y >jJl j| jSj jl5 ISI "ill ujiill 

c5* Ul <_sH ‘ ^l SjLi^l xe- jJz . . ^JjUiLij 

(Jc?* - - '~f^i 4 ,_$* »—(C) * J 1 • • us" c Sjy~ 

dj£ \aX+ . (4° to 8°C) J\ C (5°, 10°, and 15°C) : IJlSU _ JUll 

J5 £< ^... LJ l i>-ji y*j j*03xx^i <bli o^s-ljJ| iLJM ^ iUaii« SjjI jJ-\ iuL-jjj| 

. ( Leaves were larger at 21°C than at 5°C : Jli*) 

. Ij^Ia _ Jlill u^e- _ i_sX^j Ljjlj jJJJlj jL^xJl Sji y>~ oL>-ji oLj x&j 

. ‘25° (day) / 12°C (night)’ 

•udS" jdJA^I i jAvall Ojl j}-\ oL>-j3 dj£j LjilC ^LJVl j 

- ^~ 4 - • c5jlc5-tLl sjjvaAll <L I ya ^Ju to 

. (-5° - 1°C) C (-5° to - 1°C) * (12° - 15°C) ^jj t (12° to 15°C) 

Ux* i_i2; (^iJl i jl J -1 S»-ji <jIj absolute zero jllall yuai I yuj . . Ila 
c thermodynamics iijl J~\ LSLaLaU ^yliJl o . .-■» - s^lil oUjJ^- *Sy>~ 

. (_g jill jL/s\ \ o>^ TVT. Jil*j jAj 

Jl iioU-1 *U.I jUo Jow> 2LJ ^ Relative Humidity a~~_JI LjL_^l jl 

. ( "/. ) 4jjAll A™Jl ^A LgjJb"-jj c 3j j!Za 4~xS 1 C- I jf*J> ^-Ixll X£- la.ir.yii) I 

dry-bulb cjUbi jj »jill !jl^>- Ujj a™uJ| 4j^L^J l ^1 SjLiVl jy£- s ^j 

jS'i t±JUJ lST ^jCjj . S-j-Jl hjb jJl _^jl2j“ aJ j (_$j^l JsdwaJl jIjia *j temperature 
* A11 4 j 6^ Iji ^ sensor jl Jb 

> 

jm AJli Absolute Humidity iiLkll aj_jL jJl ^.l,Lva-° JU*io.l ^ lilj 
jl (g*m' 3 ) (_o»5U jia JS3 ji-b jl t (kg* m' 3 ) JS3 ^1 j >-jJLSJL xe- 


— 1 — oULiil : - 

(ug- nr 1 ) ju JSC! f J t (mg- nr 3 ) j. JSC! J ^^JJIL 

'- a j KJ u*-! ‘ (kg'kg -1 ) jjl ihS JSCJ ihSCJL i, J»J| ^ jm ji US' 

. Sepcific Humidity 

SfluaVl 

# 

° J > vS ’ cT J* (J^*i 3 I * iilkJl JJ f.^vi!l jZm 

^i!i Y \k <£j~j photons oilJJ J <. quanta oUS oj s r 

joi W iu* ^ . . UJj j oj^ ujj c^U-JLl ol^lj . iJlsJl J 

Jl {j* oU~J-I jjj *UUJl jjj Ji j . tj^>- tla«.A ') . x o jsxii 
OA • o^J^' p-S’.J ^ i5J*Ajl J J» d jJU Y o • 

■ £p* j=- ^ 

oU-^ll ^*>1 J- liihi SJ-aJI oU~4l dilJ oji . . 3ywJsbUj^^SC]! IjJ Uj, 

. frequency LijjJlj t length JjJaJlj t waves 


jjX OM UjS^ J Jp* ^ ‘ C)J j* Sj U l*li 

vilfc liy t SJB JS J fJs l«Jl j J» ijJ, OT ■ JI ^ J, 

<>■ - ^ ,L “' - yUaJl 4iA ■ 5JU JJ J 3 s S>l SiUJl j* J, £ 

• i_r^i J *j-kij j-« oli 3**lt 

Up, c L _ r S'J Quits’ JJ . . JjVl glu. _pj UJiVl «Jla i) J. g,j 
AJJOI iJMl c JpI aajj j-^St oU-^ oli 3*JSf J| 1 ^.. 

JJaJl aU.^j^ cj\>-yi oli 3*»*I J) If^o f-j- ( cosmic rays 

JI 1 _r^J *Ol j >T „j>. Jj** dUiS - t VJ| iuiMlj p^.J-Jl J J u VIS' 

. ji^ljl oU rJ AyJA iOVlS «J| iUiJ JOJ, oU r oli iuit 
. tsjrl o^jUJL JaJ jJl oliJJl j,*, o™, JjVl ^ JI ioVl a» 

• J>1> v^-kJcj^l i^Vl gljl oib^. ( \ _ \ ) jsUi 




jil Jjia 


o *■ n n « 

•7 NntiaiOKna^^H^M 

« n N *« q I I I T IT I T I II I 1 | 

oo O O o o o oo OO O OOOOOOq 



8.100 7,600 


6,470 5,860 5,350 4.920 


4,220 3.900 


• Jl jMj ijulMl f\j>\ : ( \ 

jt i quanta oUSCll aJU* l^L light intensity ;*Lk^l SJui uJyJ 

. U Jv»j photons oljjj yi I 

Sp-U=>)II o^Ll>j ^UI Lo 1 »a>xlL^uI ol*x>-jJl I 

Ja asmj jjjJl 4 ^*jT L^jL foot-candle — ^.UaJl o 

. SiAp-lj j»JiS j|«JL2x JL*-j gcJ xuj ^Ip 

lfs> _l*-o ^r,la* a< ^JLp 4 ^o_Jj j^xJi a ^ S* ^^3 lux L»i 

. ^.JxJ ^ * j V £ = 4 jc^-Jj _ ^*pi5 otj ULp c Jlp-Ij jlJix 

^>»La] Cj|JL>*^ _ iJLJl oL-ljjJl ^3 t _ ....»* Ul I ^jA Jjo jtJ 4 j 1 Vl . . iJjh 

t footcandle j-JiSJlj t light intensity s*LpVl sjJi Jli4 ^ Jl 

<L5j^aJl cjL>-j^LI ^3 AA-*i^fl jIjlac op-L^p^ll Lcjjj i lux jj**5vUlj 

. Photosynthethic radiation JiyjA\ pLJI aJLJ 

. (nm) t jla jJLi V • * j i * • ^jLJ ^j^aJJ i*-L>- ipljjJl p-la*-o ±*j 

^jjjj l^_V-_| 4 IjjjL) 0 0 0 *Uj jvaJl A^>-^ 1,1 Aa_*^Lcm ^1 OkAjoLwti £j***Jl 

-rw— 











■ i n - oL*LaJ 1 : 4^+JLJl - - - — - - - - - - — - 

Oii t3jLiil y~yj . liUj y j*a5 }fl jl Jjk'SIl LjX^L-p- 

e*L»tf djL >j Li ^I^L>bw«l ijlj . . lJSyxt}\ ol>-^ll l L ,>-j oULJl 

. 4 _ 5 i»il j*jJp JUj ^yLJl y opU^/I 

iilkJl yil Jajw ybj t (Q) y jJl Radiation flux ^UJiNl Jdl Joju 
. (W) ol^JL jt l iJlill y (J-s' 1 ) JjJ-L vs j?*ij '<• 

Jl jt ( rfd yJ\ ( JojC ) Radiant flux density Jjjj Wilts' L»t 

y J_)I-Ij I jsa LpU- 1^/1 oliaJLI 4>-LII SJj >-j yil Jjlh* . . irradiance 

. (W- nr 1 ) gj* ^ jsa ol Jl J t (J-s- 1 - nr 1 ) gy y J£J ijUl 

* i-*fti <Syhi\ oL>-_jll j£\ jLJ-l ^ jb>-fcV rfd Jl ot Vj . . lie. 

«iyi y y: ^1 ( E yj\ JuJ ) einstein unit ySy\ Ido-j cJ>-J . . IU 
^ jr*i J ‘ photons oUjI^iU Avogadro's number jJUj ^LpUJhVl 

• lilijJjall o* Jjllj JytSllj 

yj ) Photosynthetic photon flux density Jl <JLjc*J J^J UJ 
• (pE-s'i-m- 1 ) gy> y J53 iJliJl y yJj^Jl [y> ^\j ( PPFD 

dt»... 4 jpIaw<VI 43 LUI l j& j^xJJ ( ^jliiSj'lfl oJj-j JIa^LoI y y jJIjj 

Vl t ( PAR ljlva^-1 ) Photosynthetically active radiation jy !l pUJI 

_ PPFD Jl £* JLji^oU _ LgJ JdJ IJJj ‘ iJjjdl olJb-jJI y .-.I 

zJs Jlc wJl «Ift J^uJj . (fimol-s’^m- 2 ) gy y JiCJ SJliJl y J^.j^SJ.1 

Cr" ( ^ 4s*-L~» ido-j J£J ( ijUl ) ido-j y J^aJ ,^1 CjU J jjjJl 

. (6.022 x 1023) jjjL>-jjt c-jL ( Js- loj^JL* t jJo^a J Jo oli Isj h <L>- y> 
y ty\y isyj> oU- r J Jo tJdA y PAR _ Site _ wJ| „!* ^d^Jj 

. nm T y»Jl V • ■ _ t • • 

tiocJl (jjoj j|^ y Jdj oT y*Lj ydJ ^0511 il^Jl y oOUl pliapl JUp j 
i ^-Lill y |«ai^*Jl jlfi-l Cj[L^>\yj JjAjaj j^.lj t LSy£l\ 3 yi\ ; y Jg 

-nr-___ 



. ' " - ■ Jj**fr>l -- . 

cjI~*UI ijpjjj i oLiil <l~cJIj SfrlkNl (j^Li J^'Tj *j-kJl jJUu y> y>j 

. ol_jJL Lgj jij i ioJksi—ll 

jjoSUI SjS 

rM jl ^j ‘ magnification l>%6 x kj-l 

• ^ll« JliLs ‘ aL^I i SiL-o ijjj.j ;JiLa j ~^*Jl oly ■ s -^ p <_J ^ JlJJl 

. (x400) 

tjjS jj» 1 I 4.[jlail SjS 

i_kJ ) g SjSUM lyu Centrifugation force Jl iJJI s y ^ yu 
Jaa-^L ) 20,000x g : Io5Ca _ Jliil Jp _ S^iJl J>yj t ( italic JjL 
. ( g -Jl SiLwo iJ jS ,j^Jj l X Jl JJ SJU^ SiLwO J y ^>JL* 

jdiil 

t (kg-nr'-s -1 ) SJliJl J ^J.1 jxJU ^1 ^JljSUL Transpiration ^zJl 

. (m 3 ™ -2 ^" 1 ) SJliJl J ^J.1 jiJU i_jiS 3.I jdL J 

ifail 

dJLjj^ SjjtsUl Sx*lS3l SiUaJI y> Volumetric Water Potential Jill Jtgj-I jl 
reference Jl jlSJl Jl _ l* ^Ua! J _ aay?j jl£» y frill y j*j*J-I 
*•111 JL. Sjl jJ~\ S>-jj 0 J6 J^ JjJl f-lil *j\ Jk> _ SiU _ A>JjU y>j <■ position 
^illj t, ^LJ Jaik Jta»-1 j ojlJia (Syr -k*yS JLlPj t j»lkJl .J Jj>-Jl 

. (101.3 kPa) ^ 

. Pa Lolj i N*m" 2 Ulj <, J*m" 3 l»l jjo Jill jl$J| ^Li ola?-j jli .. LDj 

Specific Water Potential y>\2-\ Jill Jl^-I ^Lkva» jli . . J-iJ j 
till y Sl^ so^-j jl iJtP Uk Volumetric Water Potlential Ji» ‘ 1 _ J i*ll <j~*> 

. J*kg _1 : (_yA ^LaJI S>k>-j jt jlS3.l Jl i3_^>eXi 



. (T) ojl j>- Xe- till isliS’ = p w 

frill «*l* jl^l J*i dUS ‘ (lOOOkg-nr 3 ) J p w ^1 tfaS-1 

• •obf-ji (_j* SJL>-lj 

iSjx 

*£j>- ol^l {j* >^>0L LgJ Lto i-ijjo ^ oUljjJl frl j>-\ Xs> 

1 4*3 JLp 4 jL™iI JjL*^ j ( frl 

■ v'r-' 1 J* 1 " CjLLJI je. oOL dUiS - l Jaj £j . ^yj| li^J c^Ji^U-l 

ijirfJ • (ni 3 "S i) iJlill ^ i_-*iCll jd,lj frlj^Jl *Sj>- J>sx-jj 

. i-ljJLil J V3.1 tillJJ cAS 111 Lli frlj^Jl 

&JUI 

j\ t (mm-s- 1 ) j\ I (m-s- 1 ) : olo^^1 ^djl i y> ^ 

• (km*h _1 ) JUjcu-I <. (pirns'*) 

^ C^ 1 **>" 1*^ ,>3^1 JP £ljj/tfl AjjJ. 

• (J*l*ll ll^i j> Is 4Pj*Jl cW t JjtJ-l 

“'jrfJ' ^ *U**1 J^Vl <l>Jj ^*Jl oloL-ljjJ i—JLj 

• (m 3, S *) {j*$\ aX>~j ^ xSJ>-j 

tttifiN 

mass j.loi.^,1 salii ^ ;jb~j J53 il=S3l ^1 SjLi^l x* 

(kg*m 3 ) *_**£» j* JS(] ^Ij^-jLS^Ij <up j^j t p _}*jJl Ji^L ^JJl t density 



"" 1 — 1 Jjvst —- 

jr* fLr*r^ dUi5" 1^ . density iiliSCJl ^JLk^ y> ^Iju 

• (mg*m 3 ) iw~*J>Lo jifi c (g*nr 3 ) 

• (J-® / j' ‘ jd / |>I_^-jLS31j (Jjdl ^UaJl jJLflj ijliSLlI cJlSj 

l^l vjyj ^1 c specific density Lp jS\ JiliSOl y- density 5ili53l cJJbiJj 

o 

• (* £ “j'.r* - !>“ JjLf (►»■ l)jj ajlll {y y** (►*«*>- i)jj L - 3 

JJjJlil 

^ <j i^jj t ( Frequency ,y ) f j^JL JjJJl plkdl ^ «jdl Jl y^ 
ij^j ‘ jbjL-i* U-ftj i (s- 1 ) iJliJl i_jjJlLo jl t ( Hz _p>J JU^L ) Hertz jJ^gJl 
i*-i Vl jl p j*al\ jj J], ajLlVl JCP Jal a Jj^gjli . J - . A a i l AalJl^Uul lag’.a J^l 

i (£^^•'lll Cj'i/U-I J iJltJl i_j jlia J/jdj Luj t A^wdaljJuijj^SCJl 

cjI jjjdi iJip J-vaiVj . (fs -1 ) SJli JS3 Revolutions oljjjJl ijp Jio 

^ o—J 3jLiJi)l o'i t ( ipm or rmin -1 jl ) rounds per minute iiLsA J£J 

. JjjJl ^UiJl J <U<jiloiVl olJb-jJl 

SSlkll 

Ls>j* j ) joule JjsLl y> t E jJL J_j.Bl f L-laJl J JiUaJl Jl yjj 

Ul . ojlJ-l a-^S 'j i work JJJl j i energy iilkJI y ^-jcU ^1 <. ( J 

cLL*j <l)tj LoJLp C ^JLa^twal (jLj ^ 'i ^ a *-tAS Ctlloric a>^ 2 -a 

( BTU jl ) British thermal unit SJSJb-j JS” jtj <• Si4.1868 

. N ^ 1 • x ^ j. o (JiLu 

SjljaJl 2a*& 

l»l y jLS JS3 J^L Latent heat quantity iblSCJl i jl ji ~I y jy, 

oljJL jl (J-s- 1 ) iJli jsa JjaLL heat flux ijiaiU lj\J-\ y- y jj t (J’kg -1 ) 
L-JL ^jl^J-l jijdl Jjl« ^ heat flux density iSiJdl Sjl J~\ *i\iS UT . (W) 


■ - <—. olwxLXll : i _ . 

i (W-m J ) gj* zj> J£J oljJl) L £s- jm k (J-s _1 -m _1 ) 

. oJ^tdl oIjV_^ il ^ 

Sjiil 


OljJLl LgJLP j-j K-JJ ( JjJtJl ^1 iilkJl ^Jx3 jl djJi^ JJL 3 W power o^ill (1)1 
jIjlL. wattage ^dk^a* . (J*s -1 ) Aylill ^ J_yLl jl <. (W) 

. o ji SA?-j ^ j ‘ lTj\ jJI) Ijjw iji. ll 


JaxJoll 


pascal JlCxUL ks- jmj ‘ (p) jjJl ^>lkJl ^ pressure Jai^l y>j jl 
. (N‘rrr 2 ) a^LJ.1 id-j ^Ip ( N Ujxjj ) newton y j^JL jT ( Pa ) 

iJ* J* ( k g' m ' J ) jil J* {\j >-kJwdl ^ Jl Ub- j 

. (psi) Axjjll AvOjJl 

“jill S-jLJl f’Uip'Jl (J-/taJ idjllUl S_yiJi_} AjltaaJl CLiUI Jb yg- jmj 

Cf^ J>1 (kgf) kilogram force fl y- _>k£]b jl (lbf) pound force Jk^k 2 *j^l 
. ^,A • V y kgf Jl it\Jj i i, t i A ^ lbf Jl iAJ •yyj& ii~>- <. (N) 

■ y&j j\ 0 ~ju')i ^-UJI ^ jl Jt\ 5jLi^l jjJ-j 

^1 olkdl *L~.t lilj t ‘pressure testers’ l$Jl SjLiVl ^ . . IjJj 

. ^Jl . . . ‘firmness testers’ jt t ‘penetrometers’ i_j yd ‘ JjtilL ■ ■■«-. 

JjliUI SjJi 

equiv- objlSH. ion exchange capacity J,j /Jl J^LJl a*»* J\ SjjJ ^ 

) milliequivalents ^JLllL. jl <. ( eq _y>^Jl j^l" ) alents 

yy ) moles jl <. ( aJL^laII Aiu^aJl ^j ) |>1 y*- jJS3 ( meq 

. ihS - id-j JSU ( charge 

-V\V_____ 



. i . -- 

JaLxJl SjJli jjJlSJ jlS' Li ISlj 

■ JiLJl ojjS iUJ ^jJj ot jjSl *j i 

4jlUI ^Luiil 

iJjJlJl 4 JL 4 JU . . . 4iow O^Lobto 4jil^j jt I J j .-t> - . H iJU.1 a,, - al l ( ^p jju 
4a-a]I — — ^ l- fo g ^Jl 4jjjjJl ^*® j •- , ‘~ 

. 4-LxJ.I iL*jJL I 4 J 4isLS3.l 


juLJI JiajJI 


U>: <U»LJ> wuf^JI 

jt—il. OljLa^-Vl dill kJ yC j t i_j Jji -1 JA Jit sS& ^1 oUiS^I J 

t#*J 1 Arconyms Jl _ ^Uil Ija _ Lit J^Jbj ‘ abbreviations 

4ajLJ.I ^ 7 ^^ dr* dr* - jf - Jj^ll i-iji-l iljSTl oLJLSCJl 

The American Society for ^JLk^, _,f J\ J\ 

• ( ASHS ^1 Horticultural Science 

‘ s^ a ' c - £ ' j' ‘ j' ‘ c^LLp Jic ‘-ijf~ jl oLMp L? ^i Symbols jj^Jl Ul 

. AL^aa oLp jj jl t ob>-ji jl i j! 

Olj-jdl t U\J J \JS oljUa^-Vl f|Jli«X^I JL Ajj 

■ ^ da*j l^«IU^L>,| OUdJl djt Nl . I 4 L 0 SJaJlI 

£ljtui&V! flAalul J^IjS 

: aJUI JaI^aU jy>J\j ol_jUai>-Vl |»ljlAjL>.| 

JjUJl fliaJl £* i]L<^l j\ d^rJl ^ ioJiLLj.1 oljUa^Vl J*S j! ^ 

■ dr*^' ^J-sA oi l 4idjlL« * z^3l *a (^Til 0 I.A 2 -^JLl 

U ( il5U jJ- <oj*Ul ) aJLjj oIjLa^-VI J jj*J\ £*>■ i_j^J _ Y 

^ ;Ja ^ il oUKJI CJ15 ji Jto- J\ ) iUi oU£)l £, f ji^Jj JaJl 

. ( ibU <_ij j>tj 

—— ya<\____ 


' " _____ 

j! <±^J\ JU J, _ V.UJI ^UJi oLb-j olIjUa^-l j\ JjAj _ r 

• t5*^l J-uJl lij Vl - 5JL*^Jl 

: Jli, 

Trunk diameter was 30 cm. 

Trunk diameter was measured in centimeters. 

^ cr^ J &»K)I jy>J\ ^ JUUL-I _ £ 

‘ m per second Jtr ^\ JLjC^I j^S 3j <. meters per second jt 4 ms-1 
4 Joules per kilogram j 4 J/kg j 4 J kg-l ^ dJUiij . m per s j\ 

■ Joules/kg j\ 4 J/kilograms jl Joules kg ' 1 ^^jdl Jl| jj^y 

oA^-j ^ ijill Jijj+pS j^aZ>A I (j-Jtjj y ^Jl j _ 0 

10 J 4 1 meter dUJ5 « lOnij 4 lm^. ^ « ^UJl 

. 10 cm are . . s l$i» <JU- JS3 <__~^Ldl JjuJI j>la^c_l y\j> ^ 53 j . meters 

’ J * 4 * oljUa^-'b/l i yi X j SOpUJI ajL* y, 


^piaiid.1 

J^sll ^patoJ.1 

j-iaif-vi 

CVS 

cv 

cultivar(s) 

eds 

ed 

editor(s) 

nos 

no. 

Numbers(s) 

PP 

P 

page(s) 


4 12 ml . . all 4_]U- iflL_o il 

. ( 12ml j 

the % con- t j^Jaj cjLJlS^ j . , ^-4 -. a.l-< j^L'y _ V 


. centration 


- jsA oljL^-VI: i_JU)l 4 -Jlj*JI - 

— 4jl Jj ^3 iJLsJl *b>- iil OJbxj U iJLP v-^JLlaj 1^1 _ A 

#• 

: Jib ) ^ ( oljlyai>-l jjj ) ibis' Ifc^Si '-~!H ^^dl «J>-j jli 

*• 

. ( Twelve kg j 4 Twelve kilograms 
. Oljl .^ 3 ->-l _jl aJLJU fJU _ *\ 

oLSjll oljl,. /i7 ; » -V ’ .JL JLi-l US ‘ iLbxxJ.1 cjljUii-'ill jSjj _ l • 

— Ij _ ibj jJl ^5 4 judl 4 d>tJl (3jkJl _jl UJISxJLmII i) 

^ t J>Jl j! oLS>1 dJUd iUISJl *l«Ml l«j /Ju* ,>Jl J/i I s >1 Jju 
dil; c ‘High Performance Liquid Chromatography (HPLC)’. . 

. dl)S Jbu djl jl ■/»*■>■ V | 

oljUs^-Vl £*»■ jli . . IXj s d^Jl (jj L-Ll Uy>- abstract cJ dSuJ.I Ju>u _ U 
. iJldl dovJl pIj»-I ^ S^Ujj _ UjIjSo <Li 

— 1 —^>-LJl SjJj^ _ oljbal»-l ^Ip ibxdl (JUiil | tSs> jJ ^oA> _ ^ Y 

j' 1 ^I| »dJJi jJj t d*>«Jl j^So cjUI^J 

■ */* JjV l&j jSij ^1 (j^>-Ml i-LxJl 

oLISJl iJj^ll Sj~s3l i_jjjJ-| ^v^jj iJU- olil..4 d j j— \Y* 

t iJj^ ^U<Jji t oltjA j4 i aJjhj 3 4 LsL^-S oLSjl cdlSi 

• (jLU« 

^Jl oljLsai»->U i _jSll iJ L>- oJ^»~l j 4^ 1 ... a J 1 i 

4 et al. : Jb t dill daii *j>-j dLLiJL) JjjT.to jjS^J_> 4 sj-*v» 

4 i.e. j 1 a.i. : Ji« c dwdl *Lp iiLJ.1 ,jS 3 j 4 sp gr j 4 dry wt j 

■ e.g. j 

djs LS JLl oUJLkvall {jA JbJLp oljUa^-l t_^So ddiS _ \ 0 

■ df j 4 ppm j 4 psi : Jt. t 2 jy. cjliL~. 


~ LS*^ i- 

^ - Jc 5 0* _ ^UM J^OJl L5 _ H 

t Ja^ l^ai 1 ilsU L-ijyy CjUKII oljUa^l 


• (_^d La dUi 4jioi ^jAj t ikii IaJUj y 

5j'.nT'Wil UU1I 

jA\ jSi UIJ^II 

etal. 

cjj>-lj et alia 

etc. 

£11 et cetra 

i.e. 

ol U-*-* id est 

e-g- 

Jlill j_jLp exempli gratia 


viz. j i e.g. j t i.e. culjUa^'yi commas L 5 b ^J>y _ \v 

M t. commas ^ Ulb l«JI ‘ iLJLl J l^L L*j t l ,s..... Up 
• ^Mrl ^ L$-*S y i semicolon itjiu iU?ls 

. at 4 aJ^j Jxi~j ^ @ ^o^Jl ^l'J^6Xui*l ^JLp _ 1A 

‘ cU>Jl ci i» number U1& # j^Jl pLtijj ^jip dUiS - _ \ <\ 

no. jA -jAj Jl j! Jap-^b ) Jjldi-I SJ^pI oiS^ ^ _^l -S-tjJl £• no. y>j\ 

. ( no j\ No. l _ r J j 

t JjlwU-1 cs* oli^b^Ml <jy*A ^e- (*) y >_^| |.|Jticu-l j* a3j _ Y • 

• 5*Jh JA Jci^l J 

. ™ j i ® jjia t ijjUcill oU^jUJl jjjij j.IjUju-1 _ Y \ 

. b^yLc cj jS’i lil f.U-1 yt£c*?i _ Y Y 

( (J^“^ i=xAv> J-*-* 1 objjjJl ,jAxj i —lb'T _ YY* 

'— J Lr* jiSl La jSi 'lytH. ~ (Jt 1 (j- 8 SiJaxll _ CjI jUaii-Vl 

■ ^ 


... j )\j oljUatVI: i_Jlj^JI . 

t 4,]ga'.i l _f££j <JU“ iiL-J — Y £ 

<-ij u JLe. jUaaVl ) contraction jd I oVU- ,y iJl>- iiLw. iJ js | ^S3j 
Jl»Vl ^ L*5 t jt ( LajL^s-I jIjj oUIS3l SjjLJl 

: 5JUI 

U.S. 

U.N. 

B.S., Ph.D„ B.Sc. 

Texas A&M 
A.D., B.C. 

i.e., e.g. (but op. cit.) 

^^Ulj k—> ( Ji* ) ^>1^11 ol«%Jl *uJl>- iiL^o _ Y 0 

iJl>- <&(>*»» il 4 dr" LAjjh^bj ( • • . <U-»2jlj 

t ojJ jl i jl ^ 4 1 » ,C C^Ji^Mul bl lj^ yail 

: iJlill 

i-vii+1-288 pages 
The equation A+B 
The result is 4 x 4 
20,000±5,000 

Early June x Bright (crossed with) 
x 4 (magnification) 

AaSIm]| jj-4jilj Ci \jltrfllWl <j!tuu 

^ ijuLiJl jy>J\j oljL^>-Vl ja IjJlp iJUl ^ y 

j > ^ 

Ji*Jj <&ys* 'j *j t ijJjJl JsL,<i> 



■— I 

i>*j • O —oljUa^Ml wUp-j^ io^ll_} 4~oJL*Jl 

G^lj «. >-^l jl^Soj t p5\jil\ ^ oljUc^-^l (J ^u ciM^I JlSjII 

‘ V-'j o* J^' ^ b- U»J^- _ i»ili J5 ^ ^ Li"_ LgJLtf. LJLi 

'—■ cSj®^ jU«jl 1.1 a 4o 5_L*J| oL~»jll jjJLp-j 4p-jI 

Li-J>-Ul j»U> |»J^j i oljLaXsM _jl j_yijJ v_^ajcJl (_SjJLp- j».tP jl ji\ 

. 4j «_jjlxilj ^jLlJlj ij^Jtll ijUaj \j£- AaJlj ly> j J*JJ rOljUa^-l ji 

Plant Physiology AjjjJ UjSj jjaJIj Ci^LxLLVI 4-utS - 1 


Prefixes to the names of units 

kilo (10’) 

mega (10*) 

g>ga (10’) 

tera (10 12 ) 

deci (10“‘) 

centi (10~ 2 ) 

milli (10 -3 ) 

micro (10 - *) 

nano (10“’) 

pico (10~ 12 ) 

femto (10“ 15 ) 

atto (10-'") 

Units of concentration 
molar (mole/liter) 
millimolar (millimole/liter) 
micromolar (micromole/liler) 

Units of length 

meter 

centimeter 

millimeter 

micrometer 

nanometer 

Angstrom (0.1 nm) 

Units of area and volume 
liter 


milliliter 

microliter 

Units of mass 

gram 

kilogram 

milligram 

microgram 


^LSJl cjI-1>-j ojIjpIi 

k 
M 
G 
T 
d 
c 
m 
P 
n 

P 

f 

a 

yS jxll iiilJb-j 
M 

mM (in preference to 10“’ m) 
ftM (in preference to 10" 6 m) 

J j\ai\ oljp-j 

m 

cm 

mm 

jim (not //) 
nm (not m/r) 

A 

l>*LJil olJt^j 

L, or spell out if used without 
reference to another unit of 
measure 
mL 

liL (not \) 

IbSJl olJb -j 

g 

kg 

mg 

/ig (not y) 




Units nf time 

second 

minute 

hour 

day 

Units of temperature 

kelvin 

Celsius 

Accepted Abbreviations 
abscisic acid 

absorbance (absorbance at 3411) 

1 -aminocyclopropano-l-carbov 

ylic acid 
ampere 

adenosine 5'-mono, di-, triphos¬ 
phate 

atmosphere(s) 

base pair 

benzyladenine 

becquerel 

N,N'-bis(2-hydruxy- 

ethyl(glycine) 

p-bis-2-(5-phenyloxazolyl)- 

benzene 

bovine serum albumin 


calorie 

chlorophyll 

chlorophyllide 

coenzyme A and its acyl deriva¬ 
tives 

concanavalin A 

concentration 

counts per minute 

Crassulacean acid metabolism 

cultivar 

curie 

cyclic adenosine 3':5'-mono- 
phosphate 

cytidine 5'-mono-, di-, triphos¬ 
phate 

cytochrome 

dalton, kilodalton 
days after flowering 
deoxyribonuclease 
deoxyribonucleic aied 
complementary DNA 


cJjll olJts-j 

s 

min 

h 

d 

ij\ji-\ cjIAs-j 

K (21) K) 

°C (20°C) 

ABA 
A (Ann) 

ACC 


A 

AMP, ADP, ATP 
atm 


bp 

BA 

Bq, ICi = 3.7 X 10 1 " Bq. 
Bicine, etc. 

POPOP 

BSA 


cal 

Chi 

Chlide 

CoA and acetyl-CoA 
Con A 

[ ], i.e. [ABA] or other substance 

cpm 

CAM 

cv 

Ci 

cAMP 

CMP. CDP, CTP 
Cyt 


D, kD 

DAF 

DNase 

DNA 

cDNA 




chloroplast DNA 

ctDNA 

mitochondrial DNA 

mtDNA 

nuclear DNA 

nDNA 

deuterium 

2 H 

2,4-dichlorophenoxyacetic acid 

2,4-D 

3-(3,4-dich loruphenyl)-1,1 -di- 

DCMU 

melhylurea, diuron 

diethylaminoethyl 

DEAE 

dimethyl sulfoxide 

DMSO 

2,5-diphenyloxazole 

pro 

disintegrations per minute 

dpm 

dithioerythritol 

DTE 

dithiothreilol 

DTT 

einstein 

E 

electron microscopy 

EM 

endoplasmic reticulum 

ER 

cnzymc-linked immu nosorbunt 

EUSA 

assay 

equation 

Eq. 

cthylcnediaminetctraacetate 

EDTA 

ethyleneglycol-bis (/3-amino- 

EGTA 

ethyl ether)-N,N'-tetraace- 
tic acid 

equilibrium constant 

K 

equivalent 

eq 

farad 

F 

ferredoxin 

Fd 

Figure 

Fig. (parentheses only) 

gas chromatography 

GC 

gas chromatography-mass spec- 

GC-MS 

trometry 

gas-liquid chromatography 

GLC 

gauss 

G(]CT<T) 

gibberellic acid 

GA 3 

gibberellin 

GA„ or GA (if generic) 

glutathione and its oxidized form 

GSH,GSSG 

gravity 

S (5.000,y) 

guanosine 5'-mono-, di-, tri- 

GMP, GDP, GTP 

phosphate 

hectare 

ha 

N-2-hydroxyethylpiperazine- 

Hepes 

N -2-ethanesulfonic acid 

high performance liquid chro- 

HPLC 

matography 

indoleacetic acid 

IAA 

infrared 

IR 

infrared gas analyzer 

IRGA 

inner diameter 

i.d. 

inosine 5'-mono-, di-, triphos- 

IMP, IDP, ITP 

phate 

international unit 

IU 

isoelectric focusing 

IEF 


jj*J\j oljUaa^VI : 


joule 

J 

kilobase pair 

kb 

least significant difference 

L5D 

logarithm (common, base 10) 

log 

logarithm (natural) 

In 

long-day 

LD 

long-day plant 

LDP 

mass spectrometry 

MS 

Michaelis constant 


milliequivalent(s) 

meq 

mole (a gram molecule) 

mol 

molecular weight 

mol wt 

relative molecular weight 

M, 

2-(N-morpholino)- 

Mes 

ethanesulfonic acid 

3-{N'-morpholino)- 

Mops 

propanesulfonic acid 

nicotinamide adenine dinucleo- 

NAD (or NAD*), NADU 

tide and its reduced form 

nicotinamide adenine dinucleo- 

NADP (or NADI”), NADPM 

tide phosphate and its re¬ 
duced form 

normal (concn) 

N 

not significant 

NS 

nuclear magnetic resonance 

NMR 

number 

No. (tables and parentheses) 

ohm 

12 

outer diameter 

u.d. 

pascal (unit of pressure) 

Pa; 100 kPa = 1 bar 

percent 

% 

per mil 

l /uo 

phenylmethylsulfonyl fluoride 

PMSF 

phosphate or orthophosphate 

Pi 

(inorganic) 

phosphate-buffered saline 

PBS 

photosynthetic photon flux 

PPFD (usually pmol m" J s _l ) 

density 

photosynthetically active radia- 

PAR (usually W m _J ) 

tion 

photosystem 1 or II 

PSI or PSII 

phytochrome—far red-absorb- 

Pfr 

ing form 

phytochrome—red-absorbing 

Pr 

1,4-piperazinediethanesulfonic 

Pipes 

acid 

polyacrylamide gel electropho- 

PAGE 





polyethylene glycol 

polyvinylpyrrolidone 

pounds per square inch 

precipitate 

protochlorophyll 

protochlorophyllide 

pyrophosphate (inorganic) 

rate constant 
relative humidity 
respiratory control 
respiratory quotient 
retardation factor 
revolutions per minute 
ribonudease 
ribonucleic acid 

ribulose-1, 5-bisphosphate car¬ 
boxylase/oxygenase 
messenger RNA 
nuclear RNA 
ribosomal RNA 
transfer RNA 

rough endoplasmic reticulum 

short-day 

short-day plant 

smooth endoplasmic reticulum 

sodium dodecyl sulfate 

species 

standard deviation of series 
standard error of mean 


temperature 
temperature, melting 
tesla 

thin layer chromatography 
trichloroacetic acid 
Irifluoroacetic acid 
tris(hydroxymethyl)- 
aminomethane 

N-tris(hydroxymethyl)melhyl-2- 
aminoethanesuifonic acid 
N-tris(hydroxymethyl)- 
methylglycine 
tritium 


ultraviolet 

uridine 5'-mono-, di-, triphos¬ 
phate 


PEG 

PVP 

p.s.i. 

ppt (in tables) 

Pchl 

Pchlide (Pchl(ide) when spedes 
are not clear) 

PPi 


k 

RH 

RC 

RQ 

R f 

rpm 

RNase 

RNA 

Rubisco 

mRNA 

nRNA 

rRNA 

tRNA 

RER 


SD 

SDP 

SER 

SDS 

sp. (when part of binomial) 

so 

ss 


temp (in tables) 

Tm 

T 

TLC 

TCA 

TFA 

Tris 

Tes 

Tricine 

3 H 


UV 

UMP, UDP, DTP 


YYA 




variety 

var 

volt(s) 

V 

vo!umc(i) 

vliI (in tables) 

volumc/v.ilunic (comm) 

v/v 

watt 

W 

weight 

wt (tables) 

*.v tight /volume (Curtin) 

'v/v 

Symbols for Amino Acids 


. t^aSj j*J LfjJ 0j-iL* (Jill 

i Ip ejt^dll jja^\ (JLvjcl^I j^oju 


1 cljt-Ai-l J olijli* J-C-j 

alanine 

Ala (A) 

arginine 

Arg (R) 

asparagine 

Asn (N) 

aspartic acid 

Asp (D) 

cysteine 

Cys(C) 

glutamine 

Gin (Q) 

glutamic acid 

Glu (E) 

glycine 

Gly(G) 

histidine 

His (H) 

hydroxylysine 

Hyl 

hydroxyproline 

Hyp 

isoleucine 

lie (I) 

leucine 

Leu (L) 

lysine 

Lys (K) 

methionine 

Met (M) 

ornithine 

Orn 

phenylalanine 

Phe (F) 

proline 

Pro (P) 

serine 

Ser(S) 

threonine 

Thr(T) 

tryptophan 

Trp (IV) 

tyrosine 

Tyr(Y) 

valine 

Val (V) 

Symbols for Sugars 

ohjSwJl 

arabinose 

Ara 

galactose 

Gal 

glucose 

Glc 

mannose 

Man 

fructose 

Fru 

fucose 

Fuc 

ribose 

Rib 

sucrose 

Sue 

xylose 

Xyl 

nucleotide diphosphate sugars 

UDP-Gal, GDP-Man 



Derivatives of Sugars 


c5 —-L«Jl «i>Jl Jjd 


oUjSCJi oliT.t.* 


N-acetyiglucosamine GlcNAc 

glucosamine GlcN 

2-deoxyglucose dGlc 

2-deoxyribose dRib 

glucuronic acid GlcUA 


Chemical Compounds 


oLSjll olfcl 


ortho o 

meta in 

para p 

normal n 

secondary see 

tertiary lerl 


j»jk- Aj*4A UjSjI ^ill GiljUaliV! Hjula - Y 


jt «ul£Jl jl jJl 


abstract 

Abstr. 

acre 

spell out 

active ingredient 

a.i. 

after noon 

PM 

alternating current 

AC 

' analysis of variance 

ANOVA 

angstrom 

A 

anno Domini 

AD 

area 

A 

atmosphere 

atm 

average 

avg 

bachelor of science 

BS 

before Christ 

BC 


(JLft. O vU^I 

literature citations 
all uses 

with numerals only (do not use with approved 

common names) 

with numerals only (small caps) 

2nd & subsequent uses 

2nd & subsequent uses 

with numerals only 

with numerals only (small caps) 

SI Bymbol 

with numerals only 

table column heads only 

all uses 

with numerals only (small caps) 
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A 

about (circa) 

ca. 

absolute 

abs 

absorbancy* 

A 

acetic acid, 2,4-dichloro - 


phenoxy 

2,4-D 

acre 

spell out 

adenosine diphosphate 


[5(pyro-) diphosphate of 


adenosine] 

ADP 

adenosine monophosphate 


(needed for contrast with 2'-, 

and S'-phospates = 2'-AMP, 

S'-AMP) 

AMP 

adenosine triphosphatase 


(enzyme) 

spell out 

adenosine triphosphate 


[5(pyro-) triphosphate of 


adenosine] 

ATP 

adenylic acid, see 


adenosine monophosphate 

ad libitum (as desired) 

ad lib. 

adrenocorticotropin 

ACTH 

afternoon (post meridiem ) 

PM 

against (versus) 

vs. 

alternating-current (adj) 

a-c 

altitude 

alt 


amount 

amt 

ampere(s) 

amp 

ampere-hour 

amp-hr 

and elsewhere (et alibi) 

et al. 

and others (et alii ) 

et al. 

and the rest (et cetera) 

etc. 

Angstrom (unit) 

A 

anno Domini 

A.D. 

ante meridiem (before noon) am 

antilogarithm 

antilog 

aperture ratio 16 
approximate (as adj) 

fl 16 

(or use "about") 

approx 

aqueous 

aq 

are (100 m 2 ) 

spell out 

as desired (ad libitum) 

ad lib. 

atmosphere(s) 

atm 

atomic weight 

at. wt. 

atto (pre6x, 10" 18 ) 

a 

audio-frequency (adj) 

af 

average (abbreviate in equations 

and tables only) 

avg 

avoirdupois 

avdp 

B 

barrel(s) 

bl 

basal metabolic rate 

BMR 


jy*J\j oljUa^Vi : wUll i— 


Baumd (with numeral, omit 


coefficient 

coef 

degree symbol) 

B£ 

coenzyme A 

CoA 

before noon (ante meridiem) 

AM 

coenzyme A and its acyl 


billion, see giga 


derivatives 

Acyl-CoA 

billion electron volts 

Gev 

compare ( conferre) (avoid 

biochemical oxygen demand 

BOD 

use of abbreviation if see is 

body weight body wt 

meant) 

cf. 

boiling point 

bp 

concentrate 

cone 

British antilewisite (2,3- 


concentrated 

coned 

dimercapto-l-propanol) 

BAL 

concentration 

concn 

British thermal unit(s) 

BTU 

conductivity 

cond 

bushel(s) 

bu 

configuration* 

D-, L-, DL- 



constant 

const 

c 


corrected (of melting 


calorie(s) (small, gram- 


points) 

cor 

calorie) 

cal 

cosine 

cos 

Calorie(s) (large, kilogram 


coulomb 

coul 

calorie) 

kcal 

counts per minute 

count/min 

Celsius (with numeral, omit 


counts per second 

count/sec 

degree symbol) 

C 

crossed with (genetics) 

X 

cent spell out 

cubic centimeter(s) 

cm*, cc 

centi (prefix, 10“*) 

c 

cubic foot (feet) 

ft* 

centigrade, see Celsius 


cubic kilometers 

km* 

centigram(s) 

<g 

cubic meter(s) 

m* 

centimeter(s) 

cm 

cubic micron(s) 

V? 

centimeter, square 

cm 2 

cubic millimeter(s) 

mm* 

centimeter-gram-second 


cubic yard(s) 

yd* 

(system) 

«g» 

curie (3.7 X 10 10 disinte- 

central nervous system 

CNS 

gradon/sec) 

c 

chemically pure 

cp 

cycles per minute 

cycle/min 

circa (about) 

ca. 

cycles per second 

cyde/sec 



JjV>t 


day spell out 

DDT, see ethane 

deci (prefix, 10' 1 ) d 

decibel db 

decigram (0.1 g) dg 

decimeter (0.1 m) dm 

decompose (melting 

point) decomp, dec 

degree, Celsius (omit degree 
symbol) C 

degree, Fahrenheit (omit 
degree symbol) F 

degree, Kelvin (omit degree 

symbol) K 

degree (space) deg or ° 

degrees of freedom df 

(statistics) (in tables) 

deka (prefix, 10) dk 

density (as d 13 : specific 
gravity at 13 C referred 
to water at 4 C; d|g at 
20 C referred to water at 
same temperature) d 

deoxyribonuclease spell out 

deoxyribonucleic acid DNA 

dextrorotatory (see con¬ 
figuration) d-, dextro-, (+)- 

diameter diam 

2,4-dichlorophenoxyacetic 
acid 2,4-D 

diffusion coefficient 
(usually given in 
cm 2 /sec) D, D 20 , w 

diphosphopyridine nucleotide, 
see nicotinamide 

direct current (adj) d-c 


disintegration per minute dpm 

disintegration per second dps 

dissociation constant, negative 
log of pYJ 

dollar spell out 

or $ with numerals 
dozen doz 

dram dr 

dry weight dry wt 


east 

effective dose, median 
electrocardiogram 
electrode potential 


E 

eDbo 

ECG 

E 


electrode potential, standard E 0 
electrode potential, standard at 
constant pH E' 0 

electroencephalogram EEG 

electromotive force emf 

electromyogram EMG 

electron paramagnetic 
resonance EPR 

electron volt(s) ev 

erg spell out 

et alibi (and elsewhere); 

etalii (and others) etal. 

et cetera (and the rest) etc. 

ethane, 1,1,1-trichloro- 
2,2-bis(jb-chlorophenyl)- DDT 
ethylenediaminetetraacetate EDTA 
(not Versene) 
exempli gratia (for example) e.g. 
extinction (log 1 0 /I) E 

F 

Fahrenheit (with numeral, 

omit degree symbol) F 




farad 

spell out 

female 

9 

femto (prefix, 10* 15 ) 

f 

figure(s) (illustration) 

Fig. 

filial generations 

F„ F„, 

(genetics) 

F 3 , etc. 

flavin adenine dinucleotide FAD 

and its reduced form 

FADHsj 

flavin mononucleotide 

FMN 

and its reduced form 

fmnh 2 

focal length 

// 

foot or feet 

ft 

foot candle 

ft-c 

for example (exempli gratia) e.g. 

forenoon 

AM 

forma (taxonomy only) 

f. 

freezing point 

f P 

frequency modulation 

FM 

fusion point (see mp) 

fup 


G 

gallon(s) 

gal 

gamma (see microgram) 

generations, filial 

F lf Fo, 

(genetics) 

F s , etc 

genus, new 

gen. n. 

giga (prefix, I0») 

G 

glutathione, oxidized 

GSSG 

glutathione, reduced 

GSH 

grain(s) 

gr 

gram(s) 

g 

gram calorie 

cal 

gram molecule 

gmole 
(or mole) 

gravity, centrifugal 

g 


H 


hecto (prefix, 10 2 ) h 

hectometer (100 m) hm 

hemoglobin (thus, HbO a , 
oxygenated hemoglobin) Hb 

horsepower hp 

hour(s) hr 

hundredweight cwt 

hydrogen ion concentration, 
negative log of; pH 

plural pH values 

i 

ibidem (in the same place) ibid. 

idest (that is) i.e. 

inch(es) spell out 

infective dose, median 
(infect 50% of 

inoculated group) id 50 

infrared IR 

(in tables) 

international unit 1U 

intracutaneous ic 


intramuscular, intramuscularly im 
intraperitoneal, intraperitoneally ip 
intravenous, intravenously 
(do not confuse with 
Roman IV) iv 

K 

Kelvin (scale in which zero 
is -273.1 C) (with numeral, K 
omit degree symbol) 
kilo (prefix, 10 3 ) k 

kilocalorie(s) kcal 


1 >J U 


kilocycle(s) 

kc 

kilocycles per second 

kc/sec 

kiloelectron volt 

kev 

kilogram(s) 

kg 

kiloliter(s) 

kliter 

kilometer(s) 

km 

kilorontgen(s) 

kr 

kilovolt(s) 

kv 

kilowatt(s) 

kw 

L 

lambda, see microliter 


Lambert 

L 

latitude 

lat 

lethal dose, median (lethal 


for 50% of inoculated 


g^P) 

u>so 

levorotatory (see also 


configuration) Z-, levo-, (-)- 

liter(s) 

spell out 

loco citato (in the place 


cited), avoid use 

loc. dt. 

logarithm (common, base 


10) in formulas 

log. logio 

logarithm {natural base 


e) in formulas 

In. log. 

longitude 

long 

M 


magnified by 

X 

male 

$ 

maximum 

max 

mega (prefix 10*) 

M 

melting point 

mp 

metabolic rate 

tot 

meter(s) 

m 


meter(s), cubic 

m 8 

meter(s), square 

m 2 

methemoglobin 

MetHb 

mho (reciprocal ohm) 

spell out 

micro (prefix, 10"°) 

V- 

microcurie(s) 

pc 

microfarad 

microgram (do not use 

pt 

gamma, y) 

microliter (do not use 


lambda, \) 

/xliter 

micromicron (10' B mm) 

pp or pm 

micromolar (unit of concn) pM 

micromole (unit of mass) 

^imole 

micron(s) (10' 3 mm) 

P- 

microvolt 

pv 

microwatt 

pw 

mile(s) 

spell out 

miles per hour 

mph 

milli (prefix, 10'*) 

m 

milliampere(s) 

ma» v 

millicurie(s) 

me 

milliequivalent(s) 

meq, mEq 

milligram(s) 

mg 

milligrams per cent (mg%, 
never use, see p. 33) 

milliliter(s) 

ml 

millimeter(s) 

mm 

millimeter(s), square 

mm 2 

millimicrogram m/xg or ng 

millimicron (10'* mm) 

mp 

millimolar (unit of concn) mM 

millimole (unit of mass) 

mmole 

million electron volts 

Mev 

milliosmols 

spell out 

millivolts) 

mv 

millivolt-second 

mv-sec 

minimum or minute(s) 

min 


jj* yilj oljUaa^VI : 


minimum lethal dose (do not 
use for lethal dose, median) MLD 


minute(s) or minimum min 

minute (angular measure) ' 

molar (mole per liter) M 

mole (a gram molecule) mole 


molecular extinction coefficient 
(e = AM I be where A is 
absorbancy, M is molecular 
weight, b is cell length in 
centimeters, and c the con¬ 
centration in grams per liter) e 


molecular weight 

mol wt 

month 

spell out 

morning ( ante meridiem) 

AM 

myria (prefix, 10 4 ) 

my 

N 

nano (prefix, 10' # ) 

n 

new genus 

gen. n. 

new species 

sp. n. 

nicotinamide mononudeo- 

tide 

NMN 


nicotinamide adenine 
dinucleotide NAD or NAD+ 
(formerly DPN, Col) 
nicotinamide adenine 
dinudeotide, reduced 
form NADH 

nicotinamide adenine 
dinudeotide 

phosphate NADP or NADP+ 
(formerly TPN, Coll) 
nicotinamide adenine 
dinudeotide phosphate, 
reduced form NADPH 

nonprotein nitrogen NPN 


noon ( meridianus ) M 

normal (concn, 0.1 n) n 

normal (in trivial names 
of organic compounds) n- 

normal temperature and 
pressure NTP 

north, northwest N, NW 

nudear magnetic resonance n.m.r. 

number ( numero ) in 
enumeration no. 

numerical aperture (in 
microscopy) NA 

o 

ohm spell out 

opere citato (in the work 
died), avoid use op. at 

optical density OD 

optical rotation 


Spedfic optical rotation 
(with concn %• w/v), thus, 
[a]“ D , [a]“ wl , etc. 
Molecular optical rotation 
(=[<*] Xmolwt/10), thus, 
[Mpn. [M] 2 s bmi. etc. 
optimal (adj), optimum 


(noun) opt 

osmol spell out 

ounce oz 

oxyhemoglobin HbO a 

p 

P a ge(s) p. 

paralysis, median pd m 

parts per million ppm 

per cent 01 





per thousand, per mil 

°/oo 

pico (prefix, 10' 12 ) 

P 

post meridiem (afternoon) pm 

precipitate (in tables) 

ppt 

preparation (in tables) 

prepn 

probability (that an event 

is due to chance alone) 

P 

pounds(s) (libra) 

lb. 

pounds per square 

inch 

lb/in 2 , psi 

Q 

qualitative 

qual 
(in tables) 

quantitative 

quant 
(in tables) 


R 

radiation, ionizing, absorbed 
dose (100ergs/gofirradiated 
material). Use in place of 
(rep) rontgen equivalent 
physical rad 

radiation, relative biological 
effectiveness (one type of 
radiation compared to an¬ 
other) RBE 

radio-frequency rf 

red blood cells RBC 

refractive index (at stated 
temperature and wavelength, 
thus, [n] 20 D for 20 C and 
sodium light) n 

relative humidity spell out 

respiratory quotient RQ 

reticuloendothelial system RES 


revolutions per minute 

(use g where possible) rpm, 
rev/min 

ribonuclease (enzyme) spell out 


ribonucleic acid 
rontgen (unit of exposure 

RNA 

dose of X- or ■y-radiation) 
rontgen equivalent man 

r 

(rad x RBE = rem) 

rem 

s 

salinity (per thousand. 


per mil) 

°/oo 

second(s) (time) 

sec 

second(s) (angular measure) 
sedimentation coefficient 

u 

corrected to 20 C in water. 


($ 20 may be used if not 
ambiguous) 

S 20 , w 

see (do not use cf.) spell out 

sine 

sin 

south, southwest 

S,SW 

species (taxonomy only) 

sp. 

species, new 

sp. n. 

specific gravity 

spgr 

spectrophotometric units, see 

absorbancy and molecular 
extinction coefficient 


square 

sq 

square centimeter 

cm 2 

square foot 

ft 2 

square meter 

m 2 

square millimeter 

mm 2 

standard deviation 

SD 

standard error 

SE 

sulfhydryl or thiol group 

SH- 


-VIA 


\yJ\j oljUa^NI : 


T 


tangent tan 

temperature temp 

tera (prefix, 10 12 ) T 

that is (id est) i-e- 

ton spell out 

(or T with numerals) 
trichloroacetic acid (TCA 
is not acceptable) spell out 

1,1,1 ,trichloro-2,2,-di- 


(p-chlorophenyl)-e thane DDT 

triphosphopyridine nucleotide, 
see nicotinamide 
tris buffer (give chemical name 
when first mentioned) [tris 
(hydroxymethyl) amino 
methane or 2-amino-2- 
(hydroxymethyl)-l,8- 
propanediol] Tris 

TJ 

ultraviolet (with 

numeral in tables) UV 

uncorrected (of melting 
points) unc 

V 

variety(ies) (in taxonomy 
only) var. 

versus (against) vs. 


viscosity (symbol, eta) 


volt 

V 

volume (with 


numeral in tables) 

vol 

volume/volume (concn) 

v/v 


w 

watt w 

wavelength (symbol, lambda) X 
week(s) spell out 

(or wk with 
numeral in table) 
weight wt 

weight/volume (concn) w/v 

(specify units 
of measure) 

west W 


x 

X-irradiation 
X-ray (adj and noun) 


Y 


yard(s) 

spell out 
(or yd with 
numeral in tables) 

year(s) 

spell out 
(or yr with 
numeral in tables) 


m 
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( mt ) 


AA, Alcoholics Anonymous 

A.B. or B.A., bachelor of arts 
abbr., abbreviation 
abs., abstract 
acct., account 

ACDA, Arms Control and Disarmament 
Agency 

ACTH, adrenocorticotropic hormone 
ACTION (not an acronym, an independ¬ 
ent agency) 

A.D. (anno Domini), in the year of our 
Lord 

ADP, automated data processing 
AEF, American Expeditionary Forces 
AF, audiofrequency 

AFB. and similar military symbols (with 
name), Air Force Base 
AFL-CIO, American Federation of 
Labor and Congress of Industrial 
Organizations 

AID, Agency for International Develop¬ 
ment 

a.k.a., also known as 

A.L.R., American Law Reports 
AM (no periods), amplitude modulation 
A.M. (anno mundi), in the year of the 
world 

A.M. or M.A., master of arts 
a.m. (ante meridiem), before noon 
Am. Repts., American Reports 
AMVETS, American Veterans of World 
War II; Amvet(s) (individual) 
antilog (no period), antilogarithm 
A1 (rating) 

AOA, Administration on Aging 
API, American Petroleum Institute 
APO (no periods). Army post office 
App. D.C., District of Columbia Appeal 
Cases 

App. Div., Appellate Division 
APPR, Army package power reactor 
approx., approximately 
ARC, American Red Cross 
ARS, Agricultural Research Service 
ASCS, Agricultural Stabilization and 
Conservation Service 
ASME, American Society of Mechanical 
Engineers 

A.S.N., Army service number 


IoIaJI oUI^ll oljLa^l ( f ) 

ASTM, American Society for Testing 
Materials 

AH., Atlantic Reporter; A.2d, Atlantic 
Reporter, second series 
AUS, Army of the United Stated 
Ave., avenue 

AW ACS, airborne warning and control 
system 

a.w.l., absent with leave 

a. w.o.l., absent without official leave 

B.C., before Christ 

ECG (bacillus Calmette-GuGrin), antitu¬ 
berculosis vaccine 
bf., boldface 

BGN, Board on (not of) Geographic 
Names) 

BIA, Bureau of Indian Affairs 
BIS, Bank for International Settlements 
Blatch. Pr. Cas., Blatchford’s Prize 
Cases 

Bldg., building 

B.Litft). or Lit(t).B., bachelor of litera¬ 
ture 

BLM, Bureau of Land Management 
BLS, Bureau of Labor Statistics 
Blvd., boulevard 

b. o., buyer’s option 

B. S. or B.Sc., bachelor of science 
ca. (circa), about 

ca, centiare 

CAB, Civil Aeronautics Board 
CACM, Central American Common 
Market 

c. and s.c., caps and small caps 
CAP, Civil Air Patrol 

CARE, Cooperative for American Remit¬ 
tances to Everywhere, Inc. 
c.b.d., cash before delivery 

C. C.A., Circuit Court of Appeals 
CCC, Commodity Credit Corporation 

C.Cls., Court of Claims 

C.Cls.R., Court of Claims Reports 
C.C.P.A., Court of Customs and Patents 
Appeals 

CCR, Commission on Civil Rights 
CDC, Centers for Disease Control 
CEA, Council of Economic Advisers 
Cento, Central Treaty Organization 
cf. (confer), compare, or see 
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CFR , Code of Federal Regulations 
CFR Supp., Code of Federal Regulations 
Supplement 

CHAMPUS, Civilian Health and Medi¬ 
cal Program of the Uniformed Serv¬ 
ices 

CIA, Central Intelligence Agency 
CIC, Counterintelligence Corps 
CJ. (corpus juris), body of law; Chief 
Justice 

CLC, Cost of Living Council 
CO, commanding officer 
Co., company (commercial) 

c.o.d., cash on delivery 
COLA, cost-of-living adjustment 
Comp. Dec., Comptroller's Decisions 
(Treasury) 

Comp. Gen., Comptroller General Deci¬ 
sions 

Comsat, communication satellite 
con., continued 

conelrad, control of electromagnetic ra¬ 
diation (civil defense) 

Conrail, Consolidated Rail Corporation 

Conus, continental United States 

Corp., corporation (commercial) 

cos (no period), cosine 

cosh (no period), hyperbolic cosine 

cot (no period), cotangent 

coth (no period), hyperbolic cotangent 

c. p., chemically pure 

C. P.A., certified public accountant 
CPI, Consumer Price Index 

CPR, cardiopulmonary resuscitation 

cr., credit; creditor 

esc (no period), cosecant 

csch (no period), hyperbolic cosecant 

Ct., court 

Dali., Dallas (U.S. Supreme Court Re¬ 
ports) 

DAR, Daughters of the American Revo¬ 
lution 

DAR, defense acquisition regulation 

d. b.a.,_doing business as 
d.b.h., diameter at breast height 

D. D., doctor of divinity 
D.D.S., doctor of dental surgery 
DDT, dichlorodiphenyltrichloroethane 
DEW, distant early warning (DEW line) 
Dist. Ct., District Court 

D.Lit(t). or Litttj.D., doctor of literature 
do. (ditto), the same 

DNC fc Domestic Names Committee 
(fiGN) 

DOD, Department of Defense 
DOT, Department of Transportation 
DP (no periods), displaced person 
D.P.H., doctor of public health 
D.P.Hy., doctor of public hygiene 
dr., debit; debtor 
Dr., doctor; drive 

D. V.M., doctor of veterinary medicine 

E. , east 

EEC, European Economic Community 
(Common Market) 

EEOC, Equal Employment Opportunity 
Commission 

EFTA, European Free Trade Association 
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EFTS, electronic funds transfer system 
eg. (exempli gratia), for example 
EHF, extremely high frequency 
8*. octavo 

emcee, master of ceremony 

e. o.m., end of month 

EOP, Executive Office of the President 
EPA, Environmental Protection Agency 
ERP, European Recovery Program 
et al. (et alii), and others 
et seq. (et sequential and the following 
etc. (et cetera), and so forth 
Euratom, European Atomic Energy 
Community 

Eurodollars, U.S. dollars used to finance 
foreign trade 

Euromarket, European Common Market 
(European Economic Community) 
Ex. Doc. (with letter), executive docu¬ 
ment 

f. , ff., and following page (pages) 

FAA, Federal Aviation Administration 
FAO, Food and Agriculture Organiza¬ 
tion 

f.a.s., free alongside ship 
FAS, Foreign Agricultural Service 
FBI, Federal Bureau of Investigation 
PCA, Farm Credit Administration 
POC, Federal Communications Commis¬ 
sion 

PCIC, Federal Crop Insurance Corpora¬ 
tion 

FCSC, Foreign Claims Settlement Com¬ 
mission 

FDA, Food and Drug Administration 
FDIC, Federal Deposit Insurance Corpo¬ 
ration 

Fed., Federal Reporter; F.2d, Federal 
Reporter, second series 
FEOF, Foreign Exchange Operations 
Fund 

FHA, Federal Housing Administration 
FmHA, Farmers Home Administration 
FHLBB, Federal Home Loan Bank 
Board 

FHWA, Federal Highway Administra¬ 
tion 

FICA, Federal Insurance Contributions 
Act 

FIPS, Federal Information Processing 
Standards 

FLSA, Fair Labor Standards Act 
FM, frequency modulation 
FMC, Federal Maritime Commission 
FMCS, Federal Mediation and Concila- 
tion Service 

FNMA, Federal National Mortgage As¬ 
sociation (Fannie Mae) 

FNS, Food and Nutrition Service 
F, folio 

f.o.b., free on board 
4’, quarto 

FPC, Federal Power Commission 
FPO (no periods), fleet post office 
FR, Federal Register (publication) 

FRG, Federal Republic of Germany 
FRS, Federal Reserve System 



FS, Forest Service 

FSLIC, Federal Savings and Loan Insur¬ 
ance Corporation 
FSS, Federal Supply Service 

F. Supp., Federal Supplement 
FTC, Federal Trade Commission 
FWS, Fish and Wildlife Service 
GAO, General Accounting Office 
GATT, General Agreement of Tariffs 

and Trade 

GDR, German Democratic Republic 
GI, general issue; Government issue 

G. M.&.S., general, medical, and surgical 
GNMA, Government National Mortgage 

t Association (Ginnie Mae) 

GNP, gross national product 
Gov., governor 

GPO, Government Printing Office 
gr. wt,, gross weight 
GS, Geological Survey 
GSA, General Services Administration 

H. C., House of Commons 

H. Con. Res. (with number), House con¬ 
current resolution 

H. Doc. (with number), House document 
HE (no periods), high explosive 
HF (no periods), high frequency 
HHS, Health and Human Resources 
(Department of) 

H.J. Res. (with number), House joint res¬ 
olution 

H.L., House of Lords 
How., Howard (U.S. Supreme Court Re¬ 
ports) 

H.R. (with number), House bill 
H. Rept. (with number), House report 
H. Res. (with number), House resolution 
HUD, Housing and Urban Development 
IADB, Inter-American Defense Board 
IAEA, International Atomic Energy 
Agency 

ibid, i ibidem), in the same place 
ICBM, intercontinental ballistic missile 
ICC, Interstate Commerce Commission 
id. (idem), the same 

IDA, International Development Associ¬ 
ation 

i.e. (id est), that is 

IF (no periods), intermediate frequency 
IFC, International Finance Corporation 
IMCO, Intergovernmental Maritime 
Consultative Organization 
IMF, International Monetary Fund Inc., 
incorporated 

INS, Immigration and Naturalization 
Service 

Insp. Gen., Inspector General 
Interpol, International Criminal Police 
Organization 
IOU, I owe you 
IQ, intelligence quotient 
IRBM, intermediate range ballistic mis¬ 
sile 

IRE, Institute of Radio Engineers 
IRO, International Refugee Organiza¬ 
tion 

IRS, Internal Revenue Service 
ITO, International Trade Organization 
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ITU, International Telecommunication 
Union; International Typographical 
Union 

JAG, Judge Advocate General 
jato, jet-assisted takeoff 
J.D. (jurum doctor), doctor of laws 
JOBS, Job Opportunities in the Business 
Sector 
Jr., junior 

Judge Adv. Gen., Judge Advocate Gen¬ 
eral 

LAFTA, Latin American Free Trade As¬ 
sociation 
lat., latitude 
LC, Library of Congress 
lc., lowercase 

L. Ed., Lawyer’s edition (U.S. Supreme 

Court Reports) 
liq., liquid 
If., ligntface 
LF, low frequency 
LL.B., bachelor of laws 

LL. D., doctor of laws 

loc. cit. (loco citato), in the place cited 
log (no period), logarithm 
long., longitude 

loran (no periods), long-range navigation 
lox (no periods), liquid oxygen 
LPG, liquefied petroleum gas 
Ltd., limited 

Lt. Gov., lieutenant governor 

M, money supply: 

M,; Mi„; Ms 

M., monsieur; MM., messieurs 
m. (meridies), noon 
M, more 
MA (see MarAd) 

MAC, Military Airlift Command 
MAG, Military Advisory Group 
MarAd, Maritime Administration 

MC, Member of Congress (emcee, master 
of ceremonies; 

M.D., doctor of medicine 
MDAP, Mutual Defense Assistance Pro¬ 
gram 

MediCal, Medicaid California 
memo, memorandum 
MF, medium frequency 
MFN, most favored nation 
MIA, missing in action (plural, MIA's) 
Misc. Doc. (with number), miscellaneous 
document 

Mile., mademoiselle 
Mme., madam 
Mmes., mesdames 
mo., month 

MOS, military occupational specialty 
M.P., Member of Parliament 
MP, military police 
Mr., mister (plural, Messrs.) 

Mrs., mistress 

Ms., coined feminine title (plural, Mses.) 

M.S., master of science 

MS., MSS., manuscript, manuscripts 

MSC, Militapr Sealift Command 

Msgr., monsignor 

m.s.l., mean sea level 


rot- 
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MTN, multilateral trade negotiations 

N., north 

NA., not available; not applicable 
NAC., National Association of Counties 
NAS, National Academy of Science 
NASA, National Aeronautics and Space 
Administration 

NATO, North Atlantic Treaty Organiza¬ 
tion 

NBS, National Bureau of Standards 
NCUA, National Credit Union Adminis¬ 
tration 

NE., northeast 

n.e.c., not elsewhere classified 
n.e.s., not elsewhere specified 
net wt., net weight 

N. F., National Formulary 

NFAH, National Foundation on the 
Arts and the Humanities 
NIH, National Institutes of Health 
n.l., natural log or logarithm 
NLRB, National Labor Relations Board 
No., Nos., number, numbers 
NOAA, National Oceanic and Atmos¬ 
pheric Administration 
n.o.i.b.n., not otherwise indexed by 
name 

n.o.p., not otherwise provided (for) 
n.o.s., not otherwise specified 
NOS, National Ocean Service (formerly 
National Ocean Survey) 

NOVS, National Office of Vital Statis¬ 
tics 

NPS, National Park Service 
NRC, Nuclear Regulatory Commission 
NS, nuclear ship 

NSA, National Shipping Authority 
NSC, National Security Council 
NSF, National Science Foundation 
n.s.k., not specified by kind 
n.s.p.f., not specifically provided for 
NW., northwest 

OAS, Organization of American States 
OASDHJ, Old-Age, Survivors, Disability, 
and Health Insurance Program 
OASI, Old-Age and Survivors Insurance 
OCD, Office of Civil Defense 
OD, officer of the day 
OD, overdose; OD'd, overdosed 

O. D., doctor of optometry 

OECD, Organization for Economic Coop¬ 
eration and Development 
OK, OK’d OK’ing, OK’s 
OMB, Office of Management and Budget 
Op. Atty. Gen., Opinions of the Attorney 
General 


op. cit. (opera citato), in the work cited 
OPEC, Organization of Petroleum Ex¬ 
porting Countries 

OSD, Office of the Secretary of Defense 
OTC, Organization for Trade Coopera¬ 
tion 

PA, public address system 
Pac., Pacific Reporter; P.2d, Pacific Re¬ 
porter, second series 

PAC, political action committee (plural, 


ror 


Passed Asst. Surg., passed assistant sur¬ 
geon 

PBS, Public Building Service 
Pet, Peters (U.S. Supreme Court Re¬ 
ports) 

Ph, phenyl 

Phar.D., doctor of pharmacy 

Ph.B. or B.Ph, bachelor of philosophy 

Ph.D., or D.Ph., doctor of philosophy 

Ph.G., graduate in pharmacy 

PHS, Public Health Service 

PIN, personal identification number 

PL, place 

p.m. (post meridiem), afternoon 

P.O. Box (with number); but post office 
box (in general sense) 

POW, prisoner of war (plural, POW's) 
Private Res. (with number), private reso¬ 
lution 

Prof., professor 

pro tern (pro tempore), temporarily 
P.S. (post scriptum), postscript; public 
school (with number) 

FTA, parent-teachers' association 
Public Res. (with number), public resolu¬ 
tion 

PX, post exchange 

QT, on the quiet 

racon, radar beacon 

radar, radio detection and ranging 

RAM, random access memory 

Rand Corp. (research and development) 

R&D, research and development 

rate, rocket-assisted takeoff 

Rd., road 

RDT&E, research, development, testing, 
and evaluation 

REA, Rual Electrification Administra¬ 
tion 

Rev., reverend 
Rev. Stat., Revised Statutes 
RF, radiofrequency 
R.F.D., rural free delivery 
Rh, Rhesus (blood factor) 

RIF, reduction^) in force; RIF’d, 
RIF’ing, RIF’S 

R. N., registered nurse 

ROTC, Reserve Officers' Training Corps 
RR., railroad 

RRB, Railroad Retirement Board 
Rt. Rev., right reverend 
Ry., railway 

S, south; Senate bill (with number) 

SAC, Strategic Air.Command 

SAE, Society of Automotive Engineers 
S&I/’s), savings and loan(s) 

SALT, strategic arms limitation talks 
SAR, Sons of the American Revolution 
SBA, Small Business Administration 
sc. (scilicet), namely (see also as) 

8.c., small cape 

S. Con. Res. (with number), Senate con¬ 
current resolution 
s.d. (sine die), without date 
S. Doc. (with number), Senate document 
SE„ southeast 


SEATO, Southeast Asia Treaty Organi¬ 
zation 

SEC, Securities and Exchange Commis¬ 
sion 

sec, secant 

sech, hyperbolic secant 
2d, 3d, second, third 
SHF, superhigh frequency 
shoran, short range (radio) 

SI, Systeme International d’ Unites 
sic, tnuB 
sin, sine 

sinn, hyperbolic sine 

S.J. Res. (with number), Senate joint 
resolution 

sonar (no period), sound, navigation, and 
ranging 

SOP, standard operating procedure 
SOS, wireless distress signal 
SP, shore patrol 

SPAR, Coast Guard Women’s Reserve 
(semper paratus—always ready) 
sp. gr., specific gravity 
Sq., square (street) 

Sr., senior 

S. Rept. (with number), Senate report 
S. Res. (with number), Senate resolution 
SS, steamship 

ss (scilicet), namely (in law) (see also sc.) 
SSA, Social Security Administration 
SSS, Selective Service System 
St., Ste., SS., Saint, Sainte, Saints 
St., street 

Stat., Statutes at Large 
STP, standard temperature and pres¬ 
sure 

Sup. Ct., Supreme Court Reporter 
Supp. Rev. Stat., Supplement to the Re¬ 
vised Statutes 
Supt., superintendent 
Surg., surgeon 
Surg. Gen., Surgeon General 
SW., southwest 

S. W.2d, Southwestern Reporter, second 

series 

SWAT, special weapons and tactics 
(team) 

T. , Tps., township, townships 
tan, tangent 

tann, hyperbolic tangent 
TB, tuberculosis 

T.D., Treasury Decisions 
Ter., terrace 
t.m., true mean 
TNT, trinitrotoluol 
TV, television 

TV A, Tennessee Valley Authority 
2,4-D (insecticide) 
uc., uppercase 


A, ampere 
A, angstrom 
a, are 

a, atto (prefix, one-quintillionth) 


UHF, ultrahigh frequency 
UMTA, Urban Mass Transportation Ad¬ 
ministration 

U.N., United Nations 
Unesco, United Nations Educational, 
Scientific, and Cultural Organiza¬ 
tion (copyrighted form) 

UNICEF, United Nations Children's 
Fund 

U.S., U.S. Supreme Court Reports 
U.S.A., United States of America 
USA. U.S. Army 
USAF, U.S. Air Force 
U.S.C., United States Code 
U.S.C.A., United States Code Annotated 
U.S.C. Supp., United States Code Sup¬ 
plement 

USCG, U.S, Coast Guard 
USDA, U.S. Department of Agriculture 
USES, U.S. Employment Serv ice 
U.S. 40, U.S. No. 40, U.S. Highway No. 
40 

USLA, U.S. Information Agency 
USMC, U.S. Marine Corps 
USN, U.S. Navy 
USNR, U.S. Naval Reserve 
U.S.P., United States Pharmacopeia 
USPS, U.S. Postal Service 
U.S.S., U.S. Senate; U.S. ship 
U.S.S.R., Union of Soviet Socialist Re¬ 
publics 

v. or vs. (versus), against 
VA, Veterans’ Administration 
VAT, value added tax 

VCR, video cassette recorder 
VHF, very high frequency 
VIP, very important person 
viz (videlicet), namely 
VLF, very low frequency 
VTR, video tape recording 
W., west 

WAC, Women’s Army Corps; a Wac 

w. a.e., when actually employed 

WAF, Women in the Air Force a Waf 
Wall., Wallace (U.S. Supreme Court Re¬ 
ports) 

WAVES, women accepted for yolunteer 
emergency service; a Wave 
wf, wrong font 

Wheal., Wheaton (U.S. Supreme Court 
Reports) 

WHO, World Health Organization 
WMAL, WRC, etc., radio stations 
w.o.p., without pay 
Yale L.J., Yale Law Journal 
ZIP Code, Zone Improvement Plan Code 
(Postal Service) 

ZIP+4, 9-digit ZIP Code 
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aA, attoampere 

abs, absolute (temperature and gravity) 
ac, alternating current 
AF, audiofrequency 
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Ah, ampere-hour 
A/m, ampere per meter 
AM, amplitude modulation 
asb, apostilb 
At, ampere-turn 

at, atmosphere, technical 

atm, atmosphere (infrequently, As) 
at wt, atomic weight 

au, astronomical units 
avdp, avoirdupois 

b, barn 

B, bel 

b, bit 
bbl, barrel 

bbl/d, barrel per day 
Bd, baud 

bd. ft., board foot (obsolete); use fbm 
Be, Baum£ 

Bev (obsolete); see GeV 

Bhn, Brinell hardness number 

bhp, brake horsepower 

bm, board measure 

bp, boiling point 

Btu, British thermal unit 

bu, bushel 

c, i, ct; centfe) 

c, centi (prefix, one-hundredth) 

C, coulomb 

c, cycle (radio) 

*C, degree Celsius 

cal, calorie (also: calm International 
Table; calu,, thermochemical) 

cc. (obsolete), use cm 1 

cd, candela (candle obsolete) 
cd/in 1 , candela per square inch 
cd/m’, candela per square meter 
c.f.m. (obsolete), ubc ft’/min 

c. f.s. (obsolete), use ft*/s 
eg, centigram 

ch, candela-hour 
Ci, curie 
cL, centiliter 
cm, centimeter 
c/m, cycles per minute 
cm’, square centimeter 
cm 3 , cubic centimeter 
cmil, circular mil 

cp, candlepower 
_cP, centipoise 
"cSt, centistokes 

cu ft (obsolete) use ft 3 
cu in (obsolete) use in 3 
cwt, hundredweight 

D, darcy 

d, day 

d, deci (prefix, one-tenth) 
d, pence 

da, delta (prefix, 10) 
dag, dekagram 
daL, dekaliter 
dam, dekameter 
dam 3 , square dekameter 
dam 3 , cubic dekameter 
dB, decibel 
dBu, decibel unit 
dc, direct current 

dg, decigram 
dL, deciliter 
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dm, decimeter 
dm*, square decimeter 
dm*, cubic decimeter 
dol, dollar 
doz, dozen 
dr, dram 

dwt, deadweight tons 

dwt, pennyweight 
dyn, dyne 

EHF, extremely high frequency 
emf, electromotive force 

emu, electromagnetic unit 
erg, erg 

esu, electrostatic unit 
eV, electronvolt 
*F, degree Fahrenheit 
F, farad 

f, femto (prefix, one-quadrillionth) 

F, fermi (obsolete); use fin, fentometer 
fbm, board foot; board foot measure 

fc, footcandle 

fL, footlambert 

fin, femtomoter 

FM, frequency modulation 

ft, foot 

ft 2 , square foot 
ft*, cubic foot 

ftHaO, conventional foot of water 
ft*lb, foot-pound 
ft • Ibf, foot pound-force 
ft/min, foot per minute 
ftVmin, square foot per minute 
ft*/min, cubic foot per minute 
ft-pdl, foot poundal 
ft/s, foot per second 
ilVs, square foot per second 
ft*/s, cubic foot per second 
ft/s 2 , foot per second squared 
ft/s*, foot per second cubed 

G, gauss 

G, giga (prefix, 1 billion) 

g, gram; acceleration of gravity 
Gal, gal cm/s 3 

gal, gallon 

gal/min, gallons per minute 
gal/s, gallons per second 
Gb, gilbert 

g/cm*, gram per cubic centimeter 
GeV, gigaelectronvolt 
GHz, gigahertz (gigacycle per second) 
gr, grain; gross 

h, hecto (prefix, 100) 

H, henry 
h, hour 

ha, hectare 

HF, high frequency 
hg, hectogram 
hL, hectoliter 

hm, hectometer 

hm 2 , square hectometer 
hm*, cubic hectometer 
hp, horsepower 
hph, horsepower-hour 
Hz, hertz (cycles per second) 

id, inside diameter 

ihp, indicated horsepower 
in, inci 
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in 1 , square inch 

in’, cubic inch 

jn/h, inch per hour 

inH 2 0, conventional inch of water 

inHg, conventional inch of mercury 

in-lb, inch-pound 

in/s, inch per second 

J, joule 

J/K, joule per kelvin 

K, kayser 

K, kelvin (degree symbol improper) 
k, kilo (prefix, 1,000) 

k, thousand (7k=7,000) 
kc, kilocycle; see also kHz (kilohertz), 
kilocycles per second 
kcal, kilocalory 
keV, kiloelectronvolt 
kG, kilogauss 
kg, kilogram 
kgf, kilogram-force 
kHz, kilohertz (kilocycles per second) 
kL, kiloliter 
klbf, kilopound-force 

km, kilometer 

km’, square kilometer 
km’, cubic kilometer 
km/h, kilometer per hour 

kn, knot (speed) 
kfi, kilohm 

kt, kiloton; carat 
kV, kilovolt 
kVA, kilovoltampere 
kvar, kilovar 
kW, kilowatt 
kWh, kilowatthour 

L, lambert 

L, liter 
lb, pound 

lb ap, apothecary pound 

lb, avdp, avoirdupois pound 

lbf, pound-force 

lbf/ft, pound-force foot 

lbf/ft *, pound-force per square foot 

lbf/ft’, pound-force per cubic foot 

lbf/in’, pound-force per square inch 

lb/ft, pound per foot 

lb/ft’, pound per square foot 

lb/ft’, pound per cubic foot 

let, long calcined ton 

ldt, long dry ton 

LF, low frequency 

lin ft, linear foot 

1/m, lines per minute 

lm, lumen 

lm/ft’, lumen per square foot 

lm/m’, lumen per square meter 

lm-s, lumen second 

lm/W, lumen per watt 

1/s, lines per second 

L/s, liter per second 

lx, lux 

M, mega (prefix, 1 million) 

M, million (3M=3 million) 
m, meter 

m, milli (prefix, one-thousandth) 

Mt, monetary aggregate 
m 3 , cubic meter 
m 2 , square meter 


P. micro (prefix, one-millionth) 
p, micron (name micron obsolete); use 
pm, micrometer 
mA, milliampere 
pA, microampere 
mbar, millibar 

^ bar, microbar 

tc, megacycle; see also MHz (mega¬ 
hertz), megacycles per second 
me, millicycle; see also mHz (millihertz), 
millicycles per second 
meg, microgram (obsolete, use pg) 
mD, millidarcy 
meg, milliquivalent 
MeV, megaelectron volts 
mF, millifarad 
pF, microfarad 
mG, milligauss 
mg, milligram 
ug, microgram 

Mgal/d, million gallons per day 
mH, millihenry 
pH, microhenry 

mho, mho (obsolete, use S, siemens') 

MHz, megahertz 
mHz, millihertz 
mi, mile (statute) 
mi 2 , square mile 
mi/gal, mile(s) per gallon 
mi/h, mile per hour 
mil, mil 

min, minute (time) 
pin, microinch 
mL, milliliter 
mm, millimeter 
mm 2 , square millimeter 
mm 3 , cubic millimeter 
mp (obsolete); see nm, nanometer 
pm, micrometer 
pm 2 , square micrometer 
pm’, cubic micrometer 
pp, micromicron (use of compound pre¬ 
fixes obsolete; use pm, picometer) 
ppf, micromicrofarad (use of compound 
prefixes obsolete; use pF) 
mmfig, conventional millimeter of mer¬ 
cury 

pmho, micromho (obsolete, use pS, mi¬ 
crosiemens) 

Mil, megohm 
mo, pionth 

mol, mole (unit of substance) 

mol wt, molecular weight 

mp, melting point 

ms, millisecond 

ps, microsecond 

Mt, megaton 

mV, millivolt 

pV, microvolt 

MW, megawatt 

mW, milliwatt 

pW, microwatt 

MWd/t, megawatt-days per ton 
Mx, maxwell 

n, nano (prefix, one-billionth) 

N, newton 
nA, nanoampere 
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nF, nanorarad 

nm, nanometer (millimicron, obsolete) 
N-m, newton meter 

N/m 1 , newton per square meter 
nmi, nautical mile 
Np, neper 

ns, nanosecond 

N-s/m’, newton second per square meter 

nt, nit 

od, outside diameter 

Oe, oersted (use of A/m, amperes per 
meter, preferred) 
oz, ounce (avoirdupois) 
p, pico (prefix, one-trillionth) 

P, poise 
Pa, pascal 
pA, picoampere 
pet, percent 
pdl, pounds] 

pF, picofarad (micromicrofarad, obso¬ 
lete) 

pF, water-holding energy 
pH, hydrogen-ion concentration 
ph, phot; phase 
pk, peck, 

p/m, parts per million 

ps, picosecond 

pt, pint 
pW, picowatt 
qt, quart 

quad, quadrillion (10") 

•R, rankine 
*R, roentgen 
R, degree rankine 
R, degree reaumur 
rad, radian 
rd, rad 

rem, roentgen equivalent man 
r/min, revolutions per minute 
rms, root mean square 
r/s, revolutions per second 
s, second (time) 


s, shilling 

S, siemens 
sb, stilb 

sep, spherical candlepower 
s-ft, second-foot 
shp, shaft horsepower 
slug, slug 
sr, steradian 

sSf, standard saybolt fural 
sSu, standard saybolt universal 
stdfl 3 , standard cubic foot (feet) 

Sus, saybolt universal secondfe) 

T, tera (prefix, 1 trillion) 

Tft a , trillion cubic feet 
T, tesla 

t, tenne (metric ton) 
tbsp, tablespoonful 
thm, therm 

ton, ton 

tsp, teaspoonful 
Twad, twaddell 

u, (unified) atomic mass unit 
UHF, ultrahigh frequency 

V, volt 

VA, voltampere 
var, var 

VHF, very high frequency 
V/m, volt per meter 

W, watt 
Wb, weber 
Wh, watthour 

W/(m K), watt per meter kelvin 
W/sr, watt per steradian 
W/(sr-m 3 ), watt per steradian square 
meter 

x, unknown quantity 
yd, yard 
yd 3 square yard 
yd 3 , cubic yard 
yr, year 



■ -■ < _ s —-ljJl _„ 

dljjLal^l . o 

JljU, * JL*x^Vl i*jLi cJU oljU^l 4JU1 i^uj| 

' ‘ U: ' y “ , JU ^ l-i* J U/iJj t ( Uoo Turbian ^ ) oVl Jl 

iw^ill oLdjjJl i y U j t-jL^lj 


( £*+Ij ) Jjill UjUaii-l ;,IO| 


art. (arts.) 

article 

cf. 

compare 

chap, (chaps.) 

chapter 

col. (cols.) 

column 

ed. (edd.) 

edition 

ed, (eds.) 

editor 

ed. 

edited 

Infra 

below 

1. (11.) 

line 

MS (MSS) 

manuscript 
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note 
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no date 
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sec. (secs.) 

section 

suDra 

above 

trans. 

translator 
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translated 
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Abstract 
Abteilung 
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Accadem- 
Administr- 
Advance- 
Aerologichcskii 
Aeromed ica, 
Aeromedic- 
Aeronaut- 
Aerzteblatt 
Africa 

Agraire, Agralia, 
Agrar-, Agrarnyi, 
Agr icol-. Agricult -, 
Agrikult- 
Agrobotanica 


Agrogeological 
Agron om- 
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Anair. An ale 
Anal- 
Anatom- 
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Antibiotic 
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Apothecary, 
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Appendix 
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Applied, Applique 
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Britam, Britannia 
British 
Bryology- 
Bui eten 
Bulgarian 

Bulletin-, Bulleltino 
Bureau 

Canad- 
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Cartographic 
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C echoslov- 
Centennial 
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Chrornatograp hy 
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Cientifica 
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Collab orazione 
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Comunic- 
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Conference 

Congrej- 
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Corporation 
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Czecboslovak 

Decennial 

Demographic 

.Dendrolog- 

Dent~ 

Dep artament-, 

Dep artement-, 

Dep artment- 
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FLortique 
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Embriolog- 
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Hunger- 
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Immunolog- 

Essential 
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Ethnogra/-, 

Geodes-, Geode f-. 
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Ethnolog- 

Geogra/-, Geograph- 
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Geomagnetism 
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Malacolog- 

Malariolog- 

Mammalog-. 
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Medycyna, 
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Method- 
Metrolog- 
Mexic- 
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Microbiolog- 
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Mikologi- 
Mineral-, 

Mineralog- 
Minerolog- 
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Mod cm- 
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Monogra/-, 
Monograph 
Morpholog- 
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Mycolog- 
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Naturforschung 
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"Netherlands 
Neurobiolog- 
Neurolog- 
Neurosurgery 
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New Zealand 
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Nudear- 
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Oceanogra/-, 
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Ocular- 
Offici- 

Ophthalmolog- 
Optic-, OpticAerAii, 
OptiA-, Opti^we, 
OptucA 
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Organic-, 

Otganicheskii, 

Or ganique 
Organ isat-. 

Organ izac-. 

Organ izat-. 

Organize-, 

Organizing, 

Organizzazione 

Orient- 

Original-, Orig ineel 

Otolaryngolog- 

Otolog- 

Paleontolog- 

Pam/iet, 

PamietniA-, 

Vzmphlet- 
Parasitenk unde 
Parasitolog- 
Patent 
Pathogen 
Patholog- 
Pediatr- 
Pharmaceut-, 

Pharmaci-, 

Pharmacy, 

Pharmazeui-, 

Pharmazie 
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Philosophy 

Review, Revista, 

Phil oszophia 

Revue 
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Rhumatologie 

Photogra/- 

Ri vista 

Physica-, 

Romanian 

Physicist, Physics, 

Roy al 

Physicu-, PhysiA-, 

Romanian 

Physique- 

Russ- 

Physiolog- 

Phytolog- 

Scand inaui- 

Phytopatholog- 

Schr ift- 

PolisA, Pol nisch, 

Schweizer- 

Polon-, PolsAi 

Srien- 

Pomolog- 

Scot land, Scottish 
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Sectio- 

Popular- 

Seismolog- 

Postgraduate 

Serie, Series 
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Serolog- 

Prelimin- 

Silvicult- 

Proc eeding 

Simposio 

Professional, 

Social-, Sociedad-, 

Profession- 

Societ- 

Project-, ProjeAt 

Sovet- 

Psychiatr- 

Sp ecial- 

Psycholog- 

Sta tion, Sta zione 

Psychopharmacology 

Statist- 

Publication 

Street 

PublisAer 

Stud- 

Quant itativ- 
Quarterly 

Sumar-, Sum mar- 

Supplement- 

Suig- 

Radiation 

Survey 

Radioactive 

Swed- 

Radiobiolog- 

Switz erland 

Radiolog- 

Symp os- 

Redamation 

Record, Recueii 

System- 

Registr- 

Taxonom- 

Religious 

Techni- 

Rendu, Rendus 

Technolog- 

Report 

Tijdschri/t 
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Topogr af-. 

RepubZdica, RepubZ- 

Topograph 
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Transaction, 
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Travail, Travaux 
Treasurer, Treasury 
Tropic-, TropiA-, 
Trop ique, 
Tropisch 
Trud- 

Turkis/i, Turkiye 
Typogra/-, 
TypograpA 

Ukrain- 

U nion of Soviet 
Socialist Republics 
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Unirersidad-, 
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Vitaminolog- 

Viticult- 
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Acta 

Acta 
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Advances 
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Afr. 

Contribution(s) 
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Colloquium 

Colloq. 

Food 

Food 

Committee 

Comm. 

Forestry 

For. 

Communication 

Commun. 

Gazette 

Gaz. 

Company 

Co. 

General 

Gen. 


ru- 


US3l 


Genetics 

Genet. 

Government 

Govt. 
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Improvement 

Imp. 

Industry, -ial 

Ind. 

Information 

Info. 
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Rpt. 
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Res. 
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/ acute 
w breve 
-» cedilla 
a circumflex 
.. dieresis 
v grave 
“ macron 
» tilde 


ARROWS jV^uiVl 


-+ direction 
% direction 
I—+ direction 
J'l direction 
(* direction 
bold arrow 
open arrow 
reversible reaction 
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*/.. salinity 

^ minim 

8 exchange 

t gas 

A mass number. A f relative atomic mass 

E energy, electromotive force 

e electron. Recharge and mass of electron 
F Faraday constant 

f frequency 

H heat of reaction 

/ electric current 

k a constant 

L Avogadro constant 

M concentration in moles per cubic decimetre 

M, relative molecular mass 

in mass 

N number of molecules 

N neutron number 

n any number; mole fraction; number of moles 
n a neutron, in charge and mass of neutron 
p pressure 

p a proton. ]p charge and mass of proton 

Q quantity of electric charge 

R molar gas constant, resistance 

r gas constant, radius. 

T thermodynamic temperature (measured in kelvin) 

t time, ti half life 

? 

V volume, electric potential difference 

Ym molar volume 

Z atomic number 

A a change, e.g. AHchange in heat 

0 temperature difference, temperature (Celsius scale) 

P density 

nv_._. 


ELECTRICAL 




<R reluctance 
— reaction goes both 
right and left ( 

I reaction goes both 
up and down 
t reversible 
-* direction of flow; 
yields 

-* direct current 
*=♦ electrical current 
reversible reaction 
** reversible reaction 
*=? alternating current 
3=1 alternating current 
^ reversible reaction 
beginning at left 
reversible reaction 
. beginning at right 
ft ohm; omega 
Ml) megohm; omega 
pft microohm; mu 
omega 

<■> angular frequency, 
solid angle; omega 
+ magnetic flux; phi 
♦ dielectric flux; 

electrostatic flux; 
psi 

r conductivity; 
gamma 

p resistivity; rho 
A equivalent conduc¬ 
tivity 

H* horsepower 


MATHEMATICAL j 

— vinculum (above 
letters) 

tt geometrical proportion 
—; difference, excess 
|| parallel 
||s parallels 
not parallels 
| | absolute value 
■ multiplied by 
: is to; ratio 
-s- divided by 
therefore; hence 
v because 
:: proportion; as 
« is dominated by 

- X^ - 


greater than 
c greater than 

> greater than or equal 

to 

> greater than nr equal 

to 

5 greater than or less 
than 

> is not greater than 

< less than 
less than 

g less than or greater 
than 

$ is not less than 

< smaller than 

< less than or equal to 
£ less than >r equal to 

> or > greater than or 

equal to 

< equal to or less than 
5 equal to or less than 
5 is not greater than 

equal to or less than 

> equal to or greater 

than 

% is not less than equal 
to or greater than 
-L. equilateral 
J, perpendicular to 
H- assertion sign 
^ approaches 

± approaches a limit 
equal angles 
not equal to 
e identical with 
j& not identical with 
tHl score 

« or == nearly equal to 
» equal to 
~ difference 
cst perspective to 
S congruent to approxi¬ 
mately equal 
*t difference between 
O geometrically equiva¬ 
lent to 

C included in 
D excluded from 
c is contained in 
U logical sum or union 
f| logical product or in¬ 
tersection 
1 / radical 
V root 

_ -V square root 
„v 1 ' cube root 
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■V fourth root 
■ty fifth root 
■V sixth root 
n pi 

f base (2.718) of natural 
system of loga¬ 
rithms; epsilon 
c is a member of; di¬ 
electric constant; 
mean error; epsilon 

.+ plus 
+ bold plus 

— minus 

— bold minur 

/ shill(infi); slash; 
virgule 

± plus or minus 
¥ minus or plus 
X multiplied by 
= bold equal 

1 number 
¥ Per 

% percent 
f integral 
| single bond 
\ single bond 
/ single bond 

|| double bond 
\ double bond 
double bond 
O benzene ring 
8 or { differential; varia¬ 
tion 

8 Italian differential 
—* approaches limit of 
~ cycle sine 

horizontal integral 
f contour integral 
cc variation; varies as 
n product 

2 summation of; 

sum; sigma 

1 or |_ factorial produot 


SEX 

eff or 6 male 
□ male, in charts 
9 female 

O female, in charts 
? hermaphrodite 


TV. 
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• ,_ s AjLo f-L<a>-Nl JL>** ^ CjI jUiii>-Vlj Jja ^Jl |vJ>I {j* 


All** 

>v» 

■ •( oL-LjJl jt j|jiVl jt) oUi>-t>U.I jJLp 

N 

• *-2*^ i_5* ( oULjaJl jt ) oQas>"^il ^JU- 

n 

. (mu j-. : ^UjJl O>1) SjjiJl 

V- 

. ( bar ‘hojt. cJ- uppercase j_S Y jl X ) i^Ji U ..y. 

YjfX 

U^-j : jJwJl JlijJi tijil) Sj-UJ standard deviation ^UJl olj^Vl 

a 

. (sigma 

. (.kJi ijj^c capital ^Lali 

SD 

• ( L«rj tyUjJl jJ-l) population variance;jJUJi ^L; 

a 2 

• ^ fcL? S 

s 2 

Standard Error of the mean of a sample fc_*Jl ia^^A ^..,i at| t_y_| 

SB 

. ( JaJl ocapital i_jj j >-) 

. C ijJi capital t_i jy -) Coefficient of variation jjLdl J-*U« 

CV 

. ( ilsU i_c£j ) Students t L‘L ^-^1 i. all 

t 

• ^Lop-VI J-Ldl j Variance ratio ^Ui l_j 

F 

■ degrees of freedom \J~\ oL-jj 

df 

capital ojj^ ) highest significant differences olijy 

HSD 

• ( JliJl 

ca pital ) Least significant differences iyu. oUjjj Jil 

LSD 

. (1JI 

■ < go 1 c hi is^ : jJwdl JU^JI d^Ll) chi-square value &\S q* L-i 

X 2 

^ : j^ 1 regression coefficient jIj^i 

P 

. (beta 

• ( ShL. ) j^jj iij;j'yi 

b 

) Jj-uU Coefficient of linear correlation J*- L| iL^i 

P 

. (rho jj : jjLoll j_J| 

. (ShL ^ ) ojj iLjj'y, j,u. 

r 

-rv\ 




yj a&j S^L* ) Coefficient of determination <oU» J-U* r 2 

. ( ^tsU 

Coefficient of multiple correlation oJjcAi J*U* R 

Coefficient of multiple determination JS\ jt cjI ityi UjLl. J*U. R 2 

. ( StsU j*j ,jStsl* v_-^o ) 

. analysis of variance ^Ldl J*U ANOVA 

. ( tjJ^o capital ) nonsignificant ^ ji- NS 


jMaUxll 


bsilJLpI asj_^* ll f-L-^L 4 ajU _ La~j _ 

. ijjJl 


i*Jl 

•yj 

oi-lp 

lSjJJ 1 

4j_)j 

lSj-UI 

Actinium. 

Ac 

89 ' 

227.0278 

Aluminium.j 

A1 

13 i 

26.98154 

Americium. t 

Am 

95 

(2431 

Antimony j 

(Stibium). i 

Sb 

51 

121.75 

Argon. 

Ar 

18 

39.948 

Arsenic . 

As 

33 

74.9216 

Astatine. 

At 

85 

(210) 

Barium.: 

Ba 

56 

137.33 


Bk 

97 

(247) 

Beryllium.! 

Be 

4 1 

9.01218 

Bismuth. 

Bi 

83 1 

208.9804 

Boron . 

B 

5 , 

10.81 


Br 

35 

79.904 

Cadmium....J 

Cd 

48 

112.41 

Caesium. 

Ca 

55 

132.9054 

Calcium. 

Ca 

20 

40.08 

Californium. 

Cf 

98 

(250 


c 


12.011 

Cerium. 

[Ce 

58 

140.12 


Cl 

17 

35.453 

Chromium. 

Cr 

24 

61.996 

Cobalt.. 

Co 

27 

58.9332 


Cu 

29 

63.5*16 

Curium.. 

[Cm 

96 

(247) 

Dysprosium. 

Dy 

66 

162.50 

Einsteinium. 

Es 

99 

(252) 

Erbium. 

Er 

68 

167.26 

Europium. 

Eu 

63 

151.96 

Fermium. 

Fm 

100 

1257) 


! F 

9 

18.99840! 

Francium. 

! Fr 

87 

(223) 

Gadolinium. 

! Gd 

64 

157 25 

Gallium. 

1 Ga- 

31 

69.72 




°S*J 


Germanium. 

Gold. 

Ge 


Hf 


He 


Ho 


H 



Iodine. 

i 


Iridium.! Ir 

Iron., Fe 

i 

Krypton.! Kr 

Lanthanum.; La 

Lawrencium.' Lr 

Lead.j Pb 

Lithium .! Li 

Lutetium.' Lu 

Magnesium.j Mg 

Manganese.. Mn 

Mendelveium.> Md 

Mercury. ; Hg 

Molybdenum. Mo 

Neodymium. Nd 

Neon.| Ne 

Neptunium.I Np 


Nickel. Ni 

Niobium. Nb 

Nitrogen. N 

Nobeliurn. No 

Osmium. Os 

Oxygen.. 0 

Palladium. Pd 

Phosphorus.. P 

Platinum. Pt 

Plutonium.! Pu 


0*Ap Ajjj 

lSjjJi tSj-i" 


32 

79 

72 

2 

67 

1 

49 

53 

77 

26 


72.59 

196.9665 

178.49 

4.00260 

164.9304 

1.00794 

114.82 

126.9045 

192.22 

55.847 


36 

83.80 

57 

138.9055 

103 > 

(260i 

82 

207.2 

3 

6.941 

71 

174.967 

12 

24.305 

25 

54.9380 

101 

(258) 

80 

200.59 

42 

95.94 

60 

144.24 

10 

20.179 

93 

! 237.0482 

28 

58.69 

41 

92.9064 

7 

14.0067 

102 

(259) 

76 

190.2 

8 

15.9994 

46 

106.42 

15 

1 30.97376 

78 

i 195.08 

94 

! (244) 


rvv 


































































jy lyilj \ rr j\ j^JI 


^4jJl 

•j* J 

aJjJLp 

iSj-iJi 

Vjj 

iSj-ill 


! Po 

1 fu 

j(POQj 

Potassium 

K 

1 19 

39.0983 

iKalium). 




Praseodymium.... 

Pr 

59 

140.9077 

Promethium. 

Pm 

61 

(145) 

Protactinium. 

Pa 

91 

231.0359 

Radium. 

Ra 

88 

226.0254 

Radon. 

Rn 

86 

(999) 

Rhenium. 

Re 

75 

IRfi 907 

Rhodium. 

Rh 

4.5 

in? 9055 

Rubidium. 

Rb 

37 

85.4678 

Ruthenium. 

Ru 

44 

101.07 

Samarium. 

Sm 

62 

150.36 

Scandium. 

Sc 

21 

44.9559 

Selenium. 

Se 

34 

78.96 

Silicon. 

Si 

14 

28.0855 

Silver. 

Ag 

47 

107.8682 

Sodium 

Na 

11 

22.98977 

(Natrium). 




Strontium.. 

Sr 

38 

87.62 

Sulfur. 

S 

16 

32.06 

Tantalum. 

Ta 

73 

180.9479 


ojJLp <j jj 

^ ^jiJl 


Technetium. 

Tc 


Te 


Tb 


T1 


Th 


Tm 

Tin. 

Sn 


Ti 

Tungsten 

w 

(Wolfram!. 


(Unnilhexium). 

(Unh) 

(Unnilpentium) .. 

(Unp) ! 

(Unnilquadium)...! 

(UnqJ 


u ■ * 

Vanadium. 

v i 


Xe 


Yb 

Yttrium. 

Y 

Zinc. 

Zn 

Zirconium.! 

Zr 


43 

(98) 

52 

127.60 

65 

.158.9254 

81 

204.383 

90 

232.0381 

69 

168.9342 

50 

118.69 

22 

47.88 

74 

j 183.85 

106 

(263) 

105 

(262) 

104 

’ (261) 

92 

1 238.0289 

23 

50.9415 

54 

131.29 

70 

173.04 

39 

88.9059 

30 i 

65.38 

40 j 

91.22 


i I jy>J\ i^b p~L$Jl j 4 (jjv’jUI-lj i ij; J| jt Jj :jLi)|| ^ 

lil <Ac- ( _ s i*il [s^UJl ,yo aLL i±jwL>j jj j jj, j t He j t As j 

LK omi Jl* ^ o-o . . OJj ‘ J^Ll o- JL*. j OP u 

. Alois' ^j-iatodI 


O* $\j cJjJl ^Js- ilVail l^olj^i^l ^i oljU^-Vl iJldl a*jUJ| o~> 





































3JKJI 


UjL/ais-l jl 

AD 

AD 

BC 

H 

y 

mo 

wk 

d 

am 

pm 

hr 

min 

s 


Anno Domini £-_li j^L. Jbo 
Christian calender ^Ui 
Before Christ ^-Jli i'jU JJ 
Hijri (Islamic calender) ^^ll ^Idl 

year 

month jlr 1 
week 
day fJi 

ante meridiem j^A JJ 
post meridiem ^Jill Jmj 
hour ipU 
minute iajj 
second SJU 


SHAPES AejUa Jliwl 

♦ solid diamond 
0 open diamond 
O circle 

▲ solid triangle 
A triangle 

□ square 

| solid square 
O parallelogram 

□ rectangle 

[SJ double rectangle 

★ solid star 
vr open star 
L right angle 
/ angle 

V check 

V check 


j y*J\j : 4**i*Jl t-Jl 


WEATHER 3JLJI 

T thunder 
R thunderstorm; 
sheet lightning 
sheet lightning 
1 precipitate 
6 rain 

«- floating ice crystals 
— ice needles 
A hail 
® sleet 
a* glazed frost 
u hoarfrost 
V frostwork 
^ snow or sextile 
El snow on ground 
-1* drifting snow (low) 

■ fog 
ea haze 
A Aurora 


MISCELLANEOUS AC. _*jl* jj*j 


□ move right 
C move left 

O or 0 or ® annual 
00 or © biennial 
£ element of 
3 scruple 
/ function 
! exclamation mark 
13 plus in square 
21 perennial 

<t> diameter 
c mean value of c 
U maihmodifier 
c mathmodifier 
□ dot in square 
A dot in triangle 
E station mark 
@ at 
§ section 
t dagger 
| double dagger 
% account of 


% care of 
fHl score 
1 paragraph 
]> Anglo-Saxon 
center line 
o’ conjunction 
X perpendicular to 
" or “ ditto 
cc variation 
I) recipe 


rvo 





jij <. oL-r^ljjJlj ^jJUJi ^ j yo ^5* iJljjJi AjJ l>cj ^I ^d^u-jLo l^iS^ 

. ^ tJjjJ-l v^IIj jLj 

'LdtjaaJI (jjlaliallj &A4II fLtuii (IIIjLcuil 

. ^LJl jJ-sAnJl jJwajdlj jll l-i* UjUj <1)1 3?* 


yms. Jdaill 


jJrf’SI Jaa JjUi Jj«)j hil$ia: iu*WI udl^JI 
«mUI <Uli£tl $ jifll WsJI 

jj^Ml Jjl^ iSjJ* J £fdl Jjv’I Jl Jvaill lla J (jJiJ 

l-i* J Lgi* jjUil jl *y| i jj^Vl {/> |*-pJ bj 4 l^ip iliSCll Xp ivJLuJl 

^ •JjUJlj . “Lpl_Jl «—olji-l Jp _ ( j s3..si.± ed I - j5J (J-v<saJI 

jr**^ I - ) ' J _y&~j ^ J-vaAll IJL^J J^jUJl I^JLp J.ya»«j> 

ilc*^ J ls*j 1 ^4^LL J (1) j ^ /7 ..i a . -i xdl. L*iX>»j oC jlpIJ jj ^a ><j 

• Lfc *jt£U ^ 

AjaIxII fLtMiVt 

4^1 CilaiSU pbdl LXUuxill 

4 Phylums Jl ^Jl Kingdom KUJL! UJ SJ-I olsKII c 

4 families JL ,ai J o^AsU-j 4 Orders c-J_,j t Classes i_i 5 l J> J i_i 

i5^ oL-JBj 4 species £ljtj genera Jj J <, tribes JlJj 

■ £/■" 

(^JxJl txj . taxon UoJ»_, 4 taxa ^L 4 ^,.^-Jl i_j|J| .Jl--^-. o^ 
4^' c/ 1 ' <_jl ,yj . tr J-| ^L 


„_lLpJI Jj-J — — ■ 

. aceae i_ijI isL^J L$J ^1*11 jj-ii-l j*-J y* ilSl*Jl j*-J \ 

. ales i~ijjX-\ iiL^p) ^ L^J ( Ji*ll ibUl j*-u<l ^y> i-j^l Jp— 3d - Y 

i "^ "^a t capital , Jl ) oUmm^JI dlL ^~*>~ Ixj — Y" 

. Jap- L^I^- t iljU t A^-jN 0_)5i^U i 

■ "C .^ I ^*J-| ijLy^s J _ ijj^/l ^ _ A.>i > ... — ja S . l l i—uljll oJ> J-xLju _ £ 

. ‘The Cucurbitaceae are...’ jl _ - 

£jil! 

< _ s Jl iJ-l objlS^Jl ie-jA>nA v-sx-p- £jdl ‘■^■■^ 

: Jj 1*5 t I^j 5-^ljLl Jj'ljillj £jJl L$Jl 

jl ) Botanical Code iJLJl i*Jad.l ^51 ^illj ^IjaU SJIJl obLiil - ' 

5J Jl ■- ■ U_-Srl l ^ jJl ( International Code of Botanical Nomenclature Jl 

'. £ji!l 

subspecies g-J 

(botanical) variety ( ,jLj ) <~iw» 
subvariety i Jc^> c-^- 
forma jl J> 
subforma jl Jo c^A 

Bacteriological i~rJjij~>J\ i«Jadl ^IJ^L) -ApIjilJ - Y 

( International Code of Nomenclature of Bacteria and Vimses Jl J ) Code 

y ]I JJl ojL*j*-jJI (5**^ 

serotype ^Jjj^ ^ strain il!>Lx 

group y^» pathotype ^JJ^ Jai 

_______YVA^- 


_ il^JI iSj*y\ ?s*Ul jJ/l Jam JjIaJ J_jv»tj iai\yi> : <s*LJI t-JjJI - 

forma specialis ^ jl J» phase jjb 

pathovariant ^ jJ jjL JSw variant t-ibk* 

stage SL» y> state 5JU- 

j\ ) Zoological Code iJljJ-l i-Jid.1 ^Jl^Jlj jlpI yli oliljJ-l - V* 

c tiluot jl5 (jJJl ( International Code of Zoological Nomenclature Jl 

tol ^. »m5i 5jI *—t ^Ip ^ 4^pl>- I j^Jpj 

. dUi JOo gjJl 

l^uLtf 'LlaIxII fL amVI CiUjIa 

^—J-l j*_J ! y> o^cj <jV i binomial jt-^L ^JjJl |*_uaVl Jj>u 

(^.Vl bjfej . ,jSlS3l lillij ^ULl £jJl ^lj t -| ^KJl -Jl t _ 5 *s i ^aJl 
<—Jljllj c -Un-Jlj a-U—»t j i jt—■<1 q* - Jl JiUo^fL _ (Jj» 153I j^yJjJl 

. cjJs?j OJ £jJl {j* ^y^Vl -u*~~2ill 

* iJJl ApIjJJ -uJj<J| alwVl AjllS” ^JlUj 

cs*LJ> uij& J J 8 ^ t/ 11 taxa - U-t .... S tI | i Jli^ll ^ AS T" L _ \ 

fcfji J italics ilila i_Sj jF*HJ SV i_J| y> y> -JjLa j (J«-IsL| |^| ) 

• J^jjJl JjjJ-L i-Lx-Jlj *U-J Lat . Ja>- I g*-£ 

■ js$ — Jili — jj^ii-l -I-Lj — Y 

(t--'Vl t—^jJl (jlj'Vl !jll ^ ^LalS - ,_pjJ-l j***>l jj,laj _ Y* 

Ji _t^h (j-J-l >1 6li . . tilli lap UJj . JjJ-I LlJb ^ ju>-j US iJJiS 'j 

• y. jl 1 _ ^jUA j*—I Jia _ I IAa ‘- r ^Soj i JLs»-lJ (_j_p- 

,^-d ulS" Jij i lowercase J^ ^Vl P Lwi taj _ i 

1 1 J 9 ^ 4 jl ‘ *L_J iSiill ^1_^Vl a-lwl _ ^, s>‘ 


" I I- .... li^JI (Jjd I ■ . . 

olf-hi^Ai'i/l 8.XA jl Mj . . ^jaiLa^-V pUaaiI _ dJJi jJj* _ oJlS ,_^Jl £ljj\!l *UaaiIj 
d--p- ) Cucumis melo var. aegyptiacus '&> Jbj^ ‘ 1$, S/ JAM Jk^U 
d~j- ) Solatium rickii j t ( Egypt ^ ^j «jli^l iaku yUJl <Jc^ai\ 

. ( C. M. Rick <u Jz£a ^1 £yJl k_^-J 

• ^jill jv~“l jjA A,.A....~aill i_j|jll ^»J>- dJJJS^ tjLJ _ 0 

Uli* 1 ■ 8 j ' 4 aaAaaa*4a]| 1_aj 1^I1 ^jl fly^l pIaui! ^yA Ubt J _ *\ 

. j^aiU-'SII *UaaiT 


_ ^yO-UJl |V^i'b/l j^vslj j*A — (_y«-kJl aL*J ilyl SJlP jt 3y |*aa«I i_a^j _ V 

. o.>Ull 4 aaJL*J| f-Uaa/SM ojUi^/l JUp jjjiLJ'ill t ^jSlSvJl 4jyj iJLStj 

. 43 Jb ^jill jjAiill J1 SjLJI 4jlij» f>Uaa*VI oJL* j!)i Jboj 


i 4*JUl JlpI lyJLl 4 -aAjJI ^Laa^^/I ji £Uaa»I 4jIiS" 

C_ajjil j*_a*I (_aXSoj . 4jiljA jJ» Lm UJlC- UaajI jJSJj £up_) ,jA djl *-b*j _ I 
^yJUll j^aaiNI t-iljji |^aiI Ul«jj 

j^Jp i_a3*jN j . j y dUi 0 _^j u>T ^y^uuj i d-p^Jl y Sdp-lj Oja 

. 4a 3U?VI AjC>-lxii.l oUl£Jl y _jl t d^^xJl (jljip y jtAAi'yi C-iJy jaaaiI 

O^aAI (Jii ji^j 4j3jjAl j*AAl| (1)^3 ^£*1x11 j*-AAi*b!l jM IS| - l-j 

Citrullus lanatus (Thunb.) : Jt» v JuJJr' jrj^- - 

. Matsum. & Nakai 


^yAA Al^ LIAaS^CLO i^ 15j (jjAuy ,^-j SUlS” L yJ->Jl |aaa>MI yiMl ^ikr B1 - -ir- 

Ja>LS 3I (^yo-UJl ^*-a>NI Ols _ c jj-Aiy j-j |»jJ3 La-Ap-1 _ 

: Jlill J-- ^ ^bJl ^^1 y US' ^ 

• [Vigna unguiculata (L.) Walp.] 


^axSJ jl 4 aaJ*J| pUaai^II (_yJy f-U-Ail 01 (j^UJl - * 


_____ LjUll i)kS3i ijj^\ i_JUl j^ll Ja*i Jjk lai\yi> : l_J|_j=*JI ... 

;jUi)/l jl» Js-V (ji <!up j*j ij A* j^I ^fy u?-b fli 'M - -» 

• iIb* - j* (IbJ jSuj jij t SjIp i_j <! Jj ^ i 

_ Jlxj L**3 _ j£*J ji-J 4 o jJLj j*Jj t_*ip l«_*l ^jSp-UI U>-t ^jisl 1^1 — J 

t kfr.ft._il iill? JjVl (i»»-L]| 4i>*J (_** jk'b j>"l ilz^i\y 

: Ji. ‘ j-U ^JJl vi-s-Ul j*j‘ c ex _j U_^io Vjl (i^Ul ^Sa 

Cercidium floridum Benth. ex Gray 

j~~> ob 4 j»jjAU tiLUu i)t L# *I*J| ol jIp^U _ A 

) JjUJl ( iTjUj-^JbS” ) j t_A>r../lll ojjJLdl plwVl J_2jVj 4 ASjyut <L_Jp 

. ( ^*\Y Benson 

• (1jdj^ 3 * - (J^ |*-_Vl 4*iS^ 4 j 1 i_U^- — l*Jb _ ( j_jC j _ ^ 

( \*\o • ) Bailey oljluJJ <u«_L«Jl pl«_Vt jJ_/>Lidl ^y> Ujjl^ 
iUl^Ul frU_»'i/lj t ( \^o _ \ £A ol>«iv9 4 JjVl uL*Jil ) i_*LJl pU_jiVI 
ukdl ) iSj^ oU4 Qj . ^*> J.I i 4_oJL«J| pL*jj»'V I jjj. 

( \ 'IVY ) Plowden yj 4 ( xxiv Jl xix JIjVl 

. ( U - _ <\. oki^ ) £y% 4 ( AY _ YA oUm ) ^brMl 

JjIwjUj dua^ll ^4 ^L»i*JI fUuiVl jSi j»Uaj 

( 0^3^ j' ‘-*b^ (♦-"b (*—lj (j-ii'l j*->-l ) iblSlll i_dbJ| pLwiVI t Jaju 

4 ^lyiVl oL_*j t oblJi Ji. ) ci^>J| ^ UjS'i jrli j£\ obslSJl ^J r 
. i_-lj_dl ^ ,jSl£U Jt—Vl Jj. j^Vl t ( oU^I j 

(_S^d 4illi ^ (1 )jSCj i ^ SJa-lj 0 J. J^lSCJl ( _ f <JUJl |*_xVl jS'j 1 )jSCj 

. iJUl Uphill 4 -_j- 4 Sy> JjV (jilSUl jS^i b-j 

r - ^ 1 cf^*b jt t^b (Wl 4ilJi ^ U _ J^KJi ^JJl J.—VI \ 

jLUl JSWI jjS; Di : Ujh 4 Jaii ^ ^J| 01 yf. J _ 1 _ s J j Ji 


.. . .- 

Or® cornmon name (_g,jL*Jl <miI Oj^j Of jl 4 (jUaj i_y^ >—sj j *■" j^ ‘*■31 

. ^ij s y jSt ijj jju m yii ^u— .Vi diL- 

(*-^"*^1 j*Js»LJaJl j^JLp S*u|jjJl cJl? lil . . 

u* tSjd ky £jyt J* i-.lj.Ul v^JLiJil lil U C v!oJl Oly* J oLdJ 

f.u £• c OlyJl y iL>lS3l i^JjJl L^lwt £j>j yo. <Gli jJsLJill y>. 

jSUjj 4 ^Jl £* Lib oiy*Jl 0V i li^Jl y J>.\ Oise, y y iUS 

. Ol^s ^^O ult ^5 ^LolS 

- ( i-iJjil f-U— t 0_)J ) JaSi gyUl j^lj yJL| ^| ^aju _ Y 

additional vU>ll i-p-Uill oUKJl y_-i _ JUjjdl j f j^JLi J^\ yKU 
J ■ otj^ y yLJl j*—«Vl jS'i J~* jU j£j jJ 01 i Index Words 

0V t L$-a 0 j$s jjSvj ji y?- t ^js-buil oIaISCJI y ji—» l jU^a^-l j».Jp 

. L^Jldj i*llS <uJL % jJSLij 

y jSa -U> i«>ljOJl y ylSlU ,_y<JL)Jl y$0 lil _ Y* 

. Abstract Jtl y SblS" a^S J^Jl 

j»-wul ) ^^*1*11 j^uVl OUp^cJI ,jL« yj Jj|ji-I y _ !Jb>-lj 5y _ ^SJb _ I 

Jr-** (*3 y- ,j5l^ lsV ( yiJj>l,l jT twaljil 4 jyJl ^1 j i t j~^\ 
i)L.jJl _ ^ *\*U W. J. Lipton y ) yi^JLI jt 01 yJl y J-lSUl ( _ y JUJl <u-l ^1 
. ( ■ jL^J l J_i_>tll ( y ( j^<jLm 1 I ^juJI _ ylL»J| |«jJLjJ <oc«j>JL 1 SjjLs^-VI 

i-illuaVl 

^LxSI yu^lp yo £» 4 gyill ^»\ JL*j iJlajj ijjyo i_a. ' . .^Jl j^ul 

y . ( Lvcopersicon esculentum Mill. ‘Walter’ : Jit* ) yio y 

Cucumis sativus aJL^S" ^.O^JlI cJ.waJl ^1 Jl SjLi^L vi^Jl 

. cv. Beit Alpha 


,1 - ■ .... 4~JU)I iU£)l iS I-JUI JJ^VI Jarj JjLj J^Jj -lauj^sl* : SrfiJI «-jl_j*JI —— . 
(^JJl ij1J ^JUJl n_^^U (Jii j* jjP J ) liJi» i— jC—> aJl jSi 

: iJUl jlpII Jill CjIxS" il>^9 ( 4 JI 

4 J «Ji *U>- lil j (j^LiSI J>-ta oLaII jt—ul 4 -^Sj - \ 

. Tomato ‘UC 82’ J 4 ‘UC 82’ Ji- ‘ JlSllVl CS-^ jt ‘ JIjlJ+l CyJ^ jt 

»-L*pt J 0 Ji *L>- ISJ iJfjT&t- J>-U 4-i * ../ > Jl ^-**1 _ Y 

j»lJl>ii~»l ^JLp ^gat lil Vl 4 Jl^JiVl J>-la jt 4 4jli cJ_jJlJLl J J 4 JjIaA-I 

• u-lfWl Jl .j-LaVl 

jl — cultivar A^iS 1 ^ >/^\ \ ^t^fl iJy^~ ^L-jVI jj ^4^1 _ V 

. (Jj>-'Jl ^IJpxIm>I jjP l■*•{** J M-AstImiI Li'S! t Jb>-I_j (jt J - CV. IajIs4£>-I 
. j~S l at./al l ^oil l^L> ^Jl oUKIl ( y» -wlS^ J? _ I^ula _ iJLj _ £ 

(j- 0 4 ol^ -uLS _J5 j (5-til _jA 4. aX. ^ 11 ^u>Vl (jt J-Uj ut 

“,_jtp Beit Alpha jUM LliS jyf-')l . . jlt *3 s aJLp JjJl*j J p-l^>-1 JL>-t 
J»UkJl jt 4 Castle Rock ijy Jp Castlerock J>LiaJl J 4 Beta alpha 
. iiuLiJl f-Ua^Vl y jtS U jj-j . .. Flora-Dade ljy> Jp Floradade 

4 * 4-slw>l * — — (JjUl jj^«jjii 5 tiLv»t L ) Uxj| l js^Q Jl ^*3j- JLkj _ 0 

(*-**'^1 U? ,j>tgJl *U^>t Jl Fj _jjl AiU^I US' 4 J^U-kll ® l j?«-A * j 

'-~~ > ~ (j-“ - U.i?xX~Al olui»Vl 4*J* Jl SjLlVl O^ij • jj-UJl djlJL p 

• ^Jl J UjSi ^yti 0 y Jjt JiP _ Oj^a jjP j-t 4 (j«»sA i-ilu^t j5 

O^Vl 

~ L5^i 4)1 J^ 4 Ojj 4Jjjl oji Jll UjlP jUlS (5j-i4"l J-V»V| j^l 4_olS\J 

Merton 22 ‘ 4l>ajl Li J ^ t-i^Aj ^giJl { I -u^.1 _ y ^ 

IASIaj . . . M.M.112 ^-vaj Mailing Merton 112 j 4 M.22 I j -.^-L - .-< _, 

. ( Sj-^^kil pLw'VI J periods iliJl Jy LJU olsL^ iyj j.ju> Ji»-jAj ) 

-rAr-___ 


. . . . J \jd . - 

■ jSi jjSo 'i/1 {jA 4 JLJL 0 ojLi^ll •XX&j 

. ‘M.2, 9, and IT c ‘M.2, M.9, and M.27’ Ji. 

^ja\^s\ jjj L^nlx^ • • IdJ 5 til^vsl JL*j 4jjJbi-l jj/ I J&j 

c cjU^L 0*.*. m . J 4jjUJ| Lol . 

. ijllvjt pUwit j^-tJj \jj+2t>- 4jjJJ| oljiUl ji^j il)t Jl*J 'j/J 

inter- ,_^aj J-s^I j <■ jl t J-v^l jj-« •*"** y \A“*V^ 

C)l ) t _^a^uji\ j/l 1 ilsLo ii» jJj <uL i j»jdaJl . . |*jdpj t stock 
. ‘Anna’ / ‘M.M.106’ : Ji. * ^jbM J^Vl pJ 1 JllLi ijJ J c ( 

^jiil o^il 

International Code of ULJl iLdL*Jl ®LwVl iJjjdl JlpIjJLU 1*^ 

^>cA ^ ot-JJ ^1 aJj^>A\ frLwt o^i . . Botnical Nomenclature 

(jl OjS ®jJ»U» jJ*4 J^itj • X ■C^’bjJl <-Jj*s3}\ UjU ( j^> .yaiT 4*P^j 

; Uldl <dlo jll ^9 US’ $ aJLp- 43U*« l ^ i■ /? t ? > 

Fragaria x ananassa Duchesne 
Chrysanthemum xmorifolium Ramat 
Pelargonium x hortorum L. H. Bailey 
Canna xgeneraHs L. H. Bailey 

X i_i y- c~*J j U jU cy* g—I Jr-* <jr^ V.U jU <j! 

I g I. /? a~ Ui~j ) <LJU- 43 U® 41p I g-* - ! 1 cS 

LgJ*V $ ^5*^3 j-°t IJL#>j ) iBL* Lgjt US' t ( iJU 4 iUj> (j-drl p-^l ^ 

p Jaji* ^ j/ U5 ( ( 4»J^j j/ (^.... 4*jU^k| (■—t /^ 11 jU 

LaJjj! JjJ l SJLpIaII oJLfe plA>el-u| ^ Jis-jljj . . I*U 

,ju 5 JU>- iiU^> il Jij t 4 i v’L^ll i_jjUdl UjU (^jd^^ll x oUNl 


VA1 


_4*l*)l ijbSJl j ' 4*1*11 Juu Jjla J \yj*i : 4*1*1' - 

- !olj_jL»vJl sJLa Ji* c.i.Xj- lil_j . £jill (jriJ iS * '~ i y > ~ 

. SlSU oLS' ^JLpj t capital j~£S\ XJ/ _ J*Vl 

AjjI jjil £)l>llkwull 

( CilLaJI ) ^U>il <>U*11 

; ( _ j 1jL* cjUjjII jt obJL-l 4bS3l 

oLK Oil ^ ^1 Jbjj Vt <~ahj • genes oLj-l jJ _ ^ 

nonprimitive ^IjlJI jj> ) <j yyj.\ jlJail J t sJbJj-' s ^JlaJl UJ 

. ^SloJl o'J^ J^t Hjj** O^ - ' ^ 'M ‘ ( form 

■jjJ-l iitS' i ( male sterile . . Oil* ) SlsU (*—l «_*^j - Y 

l$~* (j^-l t-.— TY I ^Jl 4ivaJl cJbs il)l j--? jjrV' j** - ' tJ *'*-1^ djt iy dj^' 

. ( Early flowering ) SJSLi wl 

js*i *4*^ 0^ J* dl* iSj4^\ jdtII (J 1 " oi?r Cy t-i^p lij _ V 

. ( chlorophyll deficient-2 . . ) Ij^as JL*j *j ,y>U- 

(*— I ^ 4*l£ dj ,>» JjVl ,>• OjSij symbol \y _> l y>- JS Jom _ £ 

- 4*-*' l j~M i-.. * ■$! ,_jl _ 4AvaJl Cul5 till I j~£ i_j ^J-| I Juft 0_^$\J . I 

lJ-ft (J-f 1 ,/*J ‘4jd*^ “Ti . Aa^ali illlj C*il£ oj I j y - A j 4 SJUL* 

ijl o''j^-T 0l*j>- J <Ay - - 4-»Uaj t ( Red J \yj R ^l!U ) 

u* 4>j^* “Tij ■ cSj**’ 1 ^' dr* 1 o*V' J^ 1 J <Jj^' 

o* iP o* J ‘ ( 4lJl^ O' ) Jtj'i ' 4JK11 

self pruning J \yj sp j t green flesh J \y j gf ) ^JU>I j^uKIl J 

• ( C 1 ! • • • 

(Ji^ d^J ‘ Or?^l Tos-l_j '-)■*-) 0^1 ij*^! I JL>-t _ 0 

• (Js^fl l^i* t/1' ^all ^ <-* y- (y ji£t jt 1 -*j>^ 


jj la'..; i lower case S jJ w? o^Ubll l^j j~f t _^Jl i_sj J-\ jt >~iJ-\ 

y»j ^jA (—3 j>- y>-\ j Js- J 11 (_gj. t w* (jyj l (j^"l j*J 4jlxJ ^ la lJl 

Red- JR 1 j i Red-spotted J R s . . SUU ) superscripts 0 j_& J ‘ 

( tinged 

AjJL>cj (_$JJl 1 o^jfc ^j-o li^Jl |jL» ^ (j^"l (.. d . /a jj - 1 

. jUoXs^-b/lj iijJl L5 >-JJ 

uluuVl 

; jJLLn sLpI ja i_)L«jVi jjP -Tlp 

Filial Jl ij IF^L ^LiUdl JLjSIl J pedigrees ^jLjVI jJ - \ 

J*jll tA-lS J la— > l l £y-~A (_Mr' j?*J (*-®_rt ^jr* ( lS j^ 

. ( Jljxll Jip Sillillj i iJlillj t Jjb/I JUrbU F3 j i F2 j i • • Fi ^a ) 

t ^ r *Jl J*i oju ) Lib ( jLJl Jj& ) bljl ^bll ^—<1 c-xSj iXaLxJilxll oUJ - Y 

. ( ijyJL 4 j 1 x£ 3I 0j5i L>-Up 

c Pj j* J ^ *i/1 J**-* < 1 ^*- t f-ljbll ibS^ jj^jll - Y* 

*•1)1 CjJl>~j l) 1 . ■ • P4 J l P3 Ji* • jj*j jj t P2 j-jl i t j '^1j 

c (P3 X P 2 )X (P3 X P4) ^j^JI ^T.ja.l.t.ll J^Svj d)tS^ t 4*Sjl oI>c*aLJ 1 ^3 i£jr*~\ 

. idsUj . .. Pj x (P 2 x P 3 ) JW\ ^1 jt 

I 4*11x11 SjijvaJl J^" 4 jw^-^ 1I (XalXv^t^xll ( . ■ ' ■ ' < X j — t 

. BCi (Pj) : ^ Pi Ji JjVl ^jll _ 

. BC 2 (P!) : ^ Pi Jl jWl ^rj\ <j~^' - 

. BC 2 (P2) : f*2 lsH J^' ~ 

. liSj, . . . BC 2 (Pi) F 2 Pi Jl urr)\ orr^ - 

_ . - -m— 


■ ■ IjllSUl J (_f y'J I ^liJI jjill ,yMJ Jjls J_>Jj -iul_j«A ! A j «-U l t i_jlj*JI . .. - 

OllVI eLo^nl y> aj■ .,<?9 Jy*j JpLiX^I LL?4 i_wLll ^y %A3 — 0 

( Red Kidney LJj^oUJl i_ix*J RK ) oL^Jl J f-lAS - o-XsxiJil oV!>LJl 
^£*J i JL»-Vlj oL^jt^Jl i_a.ll>J. ojLiVl -Alt' viJUL JLkxI«*i|j 

. aIj (j ■■■■ ^yjd.1 ./t\\ JuJu£ 

aJLoLuji Jbu 4 _JLs ^-1 jlJI ioJl JLj J^ ( Self y ) S y J 1 

d j~-£- Jl JL*j _jT C Sjtflall oLS^j^iJ jt jj^UjaxJI J* ) 

J t ?\y^y. (-f >Jl J iL>UU i-istfj Vj! j*Jj . Synthetic Population LJ_y 
SJVJJU Subscript ^*Jl Jp j }Ui Ja. Jl JjLJ i_^5o Jj £> S JaJI fJLkX-o 
S 2 (W i Sj iLUil <uLp Ooj^-1 J~>- Jj <Ji • t _ s xJ.I J-i-l Jp 
JJ JldJl ^JjJbll y gjUl J~JJ S 3 j i Sj _U jlJill ^e^iJbJl jj a ^lUl ( J—»xJL) 

. IjiSj&j . . . S 2 

vXjMU- J io Jl Jl~>-T Jp aIVjJJ ( Mass y ) M y J\ ^ _ V 

Jj j-“jl ^ . t*» LglS" 5JLJl jliS] U-tiP J 1 JLa-^/I cjUsXi'yi 

^ t ULdl JU-Vl Jp aJNjUU >.Jl Jl_j J 1 "*^ tSy~* 

J^ - ilr® - Jrr JIjj Jj Jp aIVjlL! M 2 j t Mj 

Jj J ‘ JL-J <r>Uol JJ J CjJ^j tfJJl JJVl JJ-I Lot . jljl 

. M 0 y Jl JaiJ i aJL^-J jliS] aJLp 

_yj ‘ (Pj x P 2 )F 3 M 2 S 2 M 3 0 j5o jt£ iJi*^ y Jl ,,n< d)t - A 

^ahJlj ^jUa;Vb oblJl Ojist (P 2 ) i_jM|j (Pj) ^j\ jbo aJT (^XjuL 

M 0 Jl OIS ) jXJ? JUr>l vjUcSML dliS ^tj t (F 3 ) ^JUl JJL| Jl ^UUl 
^JJl i M 2 Jlill JUp-^II (.jU^jMI LijJ ‘ ( F 3 Jl <u-AJ ja 
^ J ( M 2 Jl A-i; ja S 0 Jl 015") Jljdl 0>2Ul ^ jjJL^ 
Jl JrT ^^-l ) J^l y °bji 4ij , )LI tsJdl t s 2 JliJl JIUI 
• M 3 ilJlill JL^-Vl jliS'Vl J-?- La! gz± ‘ ( Jl*>-I jliSj Sjji JjM S 2 

jL.. fllapl _ ytScll Aj^piJ-l ^Jj^sUxil £jA SJjjJ-l i_sLvS^I ^bil -JLXP - l j-*X) _ ^ 
-TAV___ 


. ~ ~ 

jg U, ot . a!»LJI JbJul i_~Jl Ol? lil Vl JUJ^I 1-ix^Jl pedigree l_—^ 

zi*j> Q.j JijtJUxI j_j*J| lijV^LiJl _)l >—jU-^^ll ^15 jl jt f-Lo-jt *-;■■—dl (_£® 
^xJl cjVU-I idJJJiSj i Jdu 4jb>-ljJl <LjjlJl JL^A sX&j i oL x -JiL-'l 

oljUJl l^i cuS”jj j! i '-fc® i5j^A ‘ ^c® ^-r^' 

c-jtol j>\ iL-<j ijtj t jS'AJl p-A*Jl «y»U=> c-»^u-l jl <■ Qj^ill 0^dJ 

. JbjJM >i d*..^)l i—.-. — j £j£ij 

Cartlerock x: Jl* t s<JU»*Jl Cs-a <i»~-Jl i_jL*J’VI <~s£j - ^ • 

. Pakmore B F 10 

UC82 x FVN8 "o}£ - *Ai* - ^a~r^ ^Lr 5 ' £*'jJ J - " 

UC82xVFN8 BC3 h\£ jN ^^1 ^Vl ^ (UC82) f Ml lil BC 3 (PJ 

. ^^1 v Vl ja (VFN8) v Vl ilS lil (P2) 

^jji! LUijVl 

t*j» *U " Jl j I..-L | jjj»jj p-Ia^Aj tjLj Linkage LLjjVI oVl>- l ya^Jcj ol 
I JL^-Vl ( X 2 X 2 y)\ dUll fJA^d ) Chi square ^15 <^®'j 

t y»-|jajVl fUaJl ) iLjjB obJj >JJ <■ tj-’Lijl UaiMj i JlydVl i*Jj 

heterogen- ^Ldl f^ i ^ uL| X 2 (*c»J 1 < repulsion ^ybJl (A ‘ coupling 

. ( bc ^ f 2 ) jjjJli jjuuii J\ Sj-iJi W=-j (<y ^ ^j 4 'H ) eit y 

gtiUill 

^.lijVl j l^-Jv^l (*l®jVl Ui*^ <J V'j^' g 51 ^ 1 x ^ 

. oVL*>-Vl ciJLPj C JL,‘m ifllij iJjdl x 2 4 


YAA 


iULJl 4jk£Jl yj iSjtH I iJUl jj*Vl Jau JjL J^»|) : v*^' - 

^IjVl CjUu-fc 

: JL Li' ^ysj ‘ ^ Soil Classes t _ J UjVl o L_— 2 i 1 U 


Alpine Meadow 

Bog 

Brown 

Chernozem (Black) 

Chestnut 

Desert 

Gray-Brown Podzolic 

Half Bog 

Laterite 

Pedalfer 

Pedocal 

Podzol 

Prairie 

Ramann's Brown 

Red 

Rendzina 

Sierozem (Gray) 

Solonchak 

Solonetz 

Soloth 

Terra Rossa 

Tundra 

Wiesenboden 

Yellow 


Swtfl Jj 1 £ 

— oLLo 'jp jp <2jjlaj fjJLo Uj _ 4 ajjx!| ^uaJLJl oLjjjJl ^ U.« JL>4 j 

Soil Science Society of ^IjVl jJD l£±jH\ L*UL| otiJ I IJLa ^ sj& Lc 

. America 

Lj^v» ^ LLlI _ r pL*JI i_..- i j cjLU j5a jp d)^fl < JUJl oUiMl t!)) 

■ B2 O 5 (J-Jj B J 1 K 2 O K. JU-3 i I^LuilSt a jjv 9 ^ !j^<J_) 

Oji N-P-K _ Lip Sj^pj - flj jiJl Jl jLLj 
• L ^ -a LLA t)tj Up 4 L^Xj cjUUa i)jl 

. IjiP Uijill _ l$PjU ^ - iljJL jj> NPK Lukoil Jl*Jj 

iljj ijA ( Ja-1j (Sj^ J*A ) jSUj Ljjlj J*p LJl Ubita t_*«J (1 )Lj JCpj 

. . i ^^lp pLjYI £aj 4 J . pU | oliUa 

-TA^___ 


. . . . . i , -.i n . .. . . i OmJI(Jjv? . ■ ■ 

10N-4P-’ j i ‘10-4.3-8.3 (N-P-K)’ : Ol-J.^,11 U t ‘10N-4.3P-8.3K’ 

* \ yjL A l o ^ 8K 

^ jyu*yil\j Jl yS' — yp\ut> JJlrf- bj£> j 

. . ( sulfur-coated urea Oj^£JIj ;Uaiil Lj^Jl alw ^ co^^l Jl* ) 

. 44N-0P-0k-13S Hi* v_j£J ■ ®.i^Jl JJL£ JLiu IjliLpb jSJj 

i*sLiJl slow release fertilizer j~~?i lj obj-Ul itJaJl «ju— bU v-JLj 
U^JULt Oli Osmocote 18-6-12 j t Osraocote 14-14-14 Jl* ‘ JU-i-Ml 
Jj> 18N-2.6P-9.9K j t 14N-6.2P-11.6K : i Jy ^\ J* ^ 

oL«J>3l ^SjLj j*J i SJL>-lj o j* iU-Jl JJ^ jSJjj • 

. ctl)^ Jluj O^L*lxIl CL* CoLioJil 

jAilt diLJaltj (liliaxo!! 

i S^^vaSsJkl L^5l*—I dUA £j oUal»j ol-lJU i>jilii^* ~L>-y 

^*■1* ^jJl Jlgjia Jj3 {jA aJ.»X « . l l j*jl jfjiJlj _ jtUl l«lA u* — 

.-■ ! ,!;•■. ams? lillAS - j <. American National Standards Institute ^yVl 
SjjjjJl oyHi *j i Plant Growth Regulator Society of America L&y/S/I aJLJI 

. Chemical Abstracts c. : .^ll i*5l3Jl c^JUl 

o1jl. 11 j*.*! (_^Jl iJbJl c*sUJIj - t)Llil 

. ( ^ ‘lAo Amer. Soc. Hort. Sci. jp ) JUcl»V 1 i*sLlll j*Jl oLiiUj 


SEE: abscisic acid 
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barban 4-chloro-2-butynyi (3-chlorophenyl)caibamate Herbicide 
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bufencaib 3-{l-niethylbutyl)phenyl methylcarbamate + 3-{l-ethylpiopyDphenyl methylcarbamate (3:1) Insecticide 

bupirimate 5-butyl-2-(ethylaniino)-6-methyl-4-pyiimidinyl dimethylsulfamate Fungicide 

butachlor A'-fbutoxymethyl)-2-cMoro-A r -(2,6-diethylphenyl)acetamide Herbicide 
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[ 14 C]glucose, [ 32 P] ATP, [ 2 H]C 2 H 2 , sodium [ 14 C] lactate 

0jJb ^Jtll j^jJI ^.j generic names s-L^Ml i!U- ^ _ _>- 

: ^ ‘ uA* 2 ** 

131 I-albumin , 14 C-amino acids , 14 C photosynthate 

cSj^-l ^ cjIjIU - * 

; yi US i ypull pJl JJ _ Configuration 

D-[ 14 C]glucose , L-[ 14 C]alanine 


l_i j ^IJLixiouU jt ( <Lj^P ^L»jl ^l-lp*Xv»lj ) L*3 j £™il j-v2i*Jl 

4 l a*C L a\& 1 a J ..i | . <*>■ «ll i, 


3uJo«j _ _fc 


D-[3- 14 C]lactate , L-[2- 14 C]leucine , L-[2,3- 14 C]malate, [y- 32 P]ATP 


uniformly £pyJl £~J-' <1)1 ^ iWaU U yj\ - j 

. [U- 14 C]glucose ^ Li' ‘ 0^i>3l olji ^>- ^ distributed 

^ji ^ JL ) ^pil <l)t o'l/iLil bli Xs- Lf a\ji - \T 

(, (1) j| j! ilL- ^ t J**i ^si 4 (* <_»* 

Axuabjll 


: ^yLL Sj^LpI oNiLil ibS x& 


- - LJLJI AjIs$3I A-aU' M : 4 **-l*^ 1 ' 

^ 4 > oAJl^jl L l^ibS 1 < ■ ■ * equations (»—^bl^il o j — ^ 

t ^UcJLl jJL» c/fcUll Ja^^J i —>>«j .. IjJj '•• \j A ^ > j*^t _^iJl £& 

Jslj. J* fUll j k.Jl jU (/) slant ililll il» jli\j ^IyVl ilUiJ 

bSor liUi Jo jJ li|j . Alii Jb- J l £j* La^Ja J£ OlS - J 4 ^>-l_j 

iLalna JaI*J i j-*-H ^JLill iio>«Jl ^JL 2 j o'bf^lnll iUJ JaAA» 

. (Jl^iVlj ^j~Jl 

. iljL>t« J Jimt j J^t ( Jb-lj J 3 ** ) »Jb-lj i*Lw» iJ jS _ Y 

t aJill J*l> jA tjLj Jj j t J.JI iu* j J _ a.llp _ oN-ilwil i_J^o _ V 

iJjLJ.1 iiijAivi lij *jt . . UU . Jb-IJl lio^Jl J ojU ^llai ^IjjJMI j p^llj 
. aJill Jolft ^JA TjLo Lfc j jU.u ^* 3 * i)^> jj-a JSt Jp 

jA^l\ t b| ) 4 1 J^a^il blaij Jj cJW" aJ^lj ail... a _ £ 

. . ( <Jjlji-i J 4 tjil J dlli OlSt Ay* ) Jp itaUll jl jaIwuI 

iji ob? Jp-jj *^1 - }*.Jlj l-H""* iJjMl JhA\ alfij ^JlP ^Cj 

. Jldi jkJl 

l)15j 4 illill Jj jl <l)Li j jt oli J>■ !Jb-l_jJl il^Lftll J al»- |jj _ 0 
underscript JJl jjz~* <lJ- J-^/Ij 4 superscript JlJI ^JA U^Jb-t 

■ ijfii C5* Oiti 

t** ^1 &Jj£j lij jt 4 aJJtaA cJlS^ Ii| iuVjLhII j»i_ 1 

‘ Ck**" 4 Jii Ja^-J . . Ifa-iJj ills’ lijj . iiibll 

■ dc^y arf trs^J 

Jr* - 1 ^ - 4iUj Ojj Jill ^ iaiJLl iuVaUll SjLi^/l JUp _ V 

. Eq.[4] iJUl a_ 

AajLa^Vl uu|jaJI 

'M jjudi ^ f a^i ju>.)fi ^1 ji Sj iiYi ^Vi c-iko 

• ^r 1 ^ J JjZ^j i*iLi jJ- JJUxll cJlS - 


. .. — i- J - 

LoJ 4 jIs ( _5ilc' £o ^ f-Lva^-l lilj 

. jT A-tg^* jUmj ot LoJj t 4^nljjl)l ISjL-L* ti>-Lj Oj£j 

\jL^y I i2j^ ^ lA f\j>\ ^-Ip ,^0 . . ^U-l {j* (s\ ,Jj 

. Azi .*\jaj 4-»Jp Oji pL^>-^ll ^jSLsia^-^ Lgj jLii ^Jl 

; /»jlp j\ cjls^bi-Nl ajjLka l)LJ SJhJl j y> />Jl>u— l 


aJI^jj^JJI jull yj\ 

nonsignificant <_£ y** jS- NS 

significant at the 5 % level 7 -° Jl*£>-I <5ji~» -tip 15 jm (*) 

significant at the 1% level '/. <c, -Up ^ji** (**) 

significant at the 0.1% level '/. •, 1 JLia-1 -tip cSj**-* (***) 


. . multiple comparisons SdJUiLI olljUll o^/ls- J>j 
i-o^. jl t . . . c j 1 b j t a ) pl^fll <~ijj>- ,>» « 

fj 1 '/.o JLs^l iip iji^ JLp il'il-tU iiji» asterisk (*) 

j.-ti.i-j jl t ( ... C j 1 Bj 1 A) o* s jr^' ‘-*Jj s ^' 

. /\ JUsp-1 (_sjl—> -Up ajjUP SWolJ (**) dl~^ 

*1^11 £-* (*-^' A j 1 a jliji-l <1)T 

JtoiiJ pU^I £* ot - vlU-i5 _ i 

Cr* -5 * 15 ’* DiJtvdl CjUjUI.1 £^*p- ^ Jp-lj ^jlp jljiUuVl jA p-gilj ‘ (J-*^ 

. Jl>-|jJl (Jjl-t>- 

. I yvu> lfrs<a*j &jl2» ^Jjr~ o^i A/ 3 -* 

flAJUlVi - V 

( Brand Names <LjL>»xJl cjU^A*JI jl ) Trade Names ajjL>u 1I t-L»—*< l)1 


_____ 4_JUl iib£il j 3~JUl l j^*^l L /*»i cJjViJ<—- 

i jr-y uri ‘ j-r liji L^p>lO^«x^i L y^i . • lil * *uJli 4^—J 

olilj i SjliJl <■—ij i i^Syilj i SJL*aJI «jlil jSi £■“ 

olil lLULJ i>.idl iSj-lJl |^*-l jSi (inis' . (_i_i»xdl ^ _jt oiil 

. ( aJjJJI j? 4j*i( j^\j ij-lil ) 

TM jt R ijUeJl o^j*JI y>y 4 j~& (—#_^«j 1*J|j ^SjUasII 1 t-Lj 

• ( tSj^ni j1im.II ^^IpI SjJli — 4 _...tSo j_^Jl ), 

. UjUll ii>_p*Jl JAl^l j 4 iiUl AjbSil ^y jSU- li^ 

jAa |»i 1 ii*p»Jl o\y& ^y p -***)}I ^_Ip y*~s>*j 

jji y* UoL>- i_Sjll li^j L*<»yJl ^JLp -LjL J^ii <31* 4 il!i ^ 

. ilili oLL/jI_ y L$J (jil jl 4g..i.ll cjLS jll 

fiAwVl 

(LdjjJftJl ^Lp OjAlU Lgj jdl JU-!jiJl 

I JjU AjjljJl pU~.*J| 

otLJJ ( provincial names jt ) common names loUll aU—VI • _ 1 

■ tlw>t y* *uiJLa OjIS l)Ij (_y^" • jz~> (—4 iJU jj (_ij j»«j 

Chinese j 4 lima bean 4 3L_»ljJ«>- j_bUn t-U-M.1 j! i douglas-fir Ji* 
^ ( oMU-l JS ^j^Jj ) oVU-l (iili ,y j . cabbage 
fbUVl *L_>4 y£j . Gray's lily j 4 English ivy : J% ‘ jJU oLJl 
(J-* ■ oljLJl Jp-V j*—"I y*‘P CjS^-j\a lil J.'n.. f > 4_.tSo oJlfc 

. brown-eyed-susan j 4 blue-eyed-mary 

4 iiiUll aUo/S/I y* iiill ^Js- 5J|jJ| apostrophe aj^LaJI iLv»UJl oi £. _ Y 

. devils-paintbrush j 4 babysbrush : J, US' 

. iJUl ^JaUll ^ (_jtj ^UJl ^^1 Ujie _ Y* 


i\\ 


- - - 

bane, bark, bean, berry, bine, brush, cup, fern, flower, grass, leaf, lily, nut, 
pea, plant, pod, root, seed, thorn, tree, vine, weed, wood, or wort 

US' i SJa-lj AjlgJ iJUjIS lil 

U iiiUJl a* 1S3| eJlS ISJ Ml t cowpea j t strawberry ^ 
• AaIS^I ^s> ( ^ajb i±^>- ‘ j«S3l «_»jJ-l aJ j 

oULa b| 4oI p ^Uu*I o^IsIaJI pUaI ji _ J 

. ( cucurbits j t crucifer : Ji. ) iisUll ^1 ^ (ae) b\j~^l\ jU J~\ 

• (JjU idllS aJUo! £y>j • aIsU i_>j 
. Camellia j c camellia SJ^lsCll oU i_*sSU _ t 

• Rhodendron j i rhodendron 0 jjJlo jJl cjU <_c^j _ «_j 

• Fusarium rot j t fusariumrot l yudl i_^SL. _ 

. Phvtopthora blight ( _ r J j i phytopthora blight I jjiiyui i>Ji _ i 

. A vena test j t avena test i_^So _ _a 

^ _ UJUJl f-U^^I _ 5jiUJl c-U-^i^ll _ Lib _ s*“i a. *\ 

H_lol o la'I j u apple ^-Uxll JiU \ as jjjjUp 
_ L^J jLixiVl aJLJLaJI UpIj^JI J-v»UJil Ul . rose ij^Jl j c tomato 
U ja& 1 g * -» JaJUM Jlca-I ^!j AoUJl L^Ua»1 

^jj^Up ^s a^JUJI l^iU*A.L jSi-tj LgjU _ beans LJ^s^UJl 

. lSj 

^ worm j t bug j i fly oUlS . . olj-iJ-l *U-USI a^jJL _ V 

^So d)J LjlP Ui-J i iJLJb- o Uwi l dll; (JUilS d)l l^J 5 CjUAS^I 


_ «~«UJI 4j1^3| ^ <>« lull { j»*i Jjbi J_jv»f) JuljV* : i_-ilj^JI - 

sawfly j house fly 
spittlebug j bed bug 
cutworm ^53 j earth worm 

«l {j* J—-i ^yiAJ - A 

l*lA t ^ Ifi — L^xJ _ Jdlwj ( |fU | f'yi 1*^ Jj5j * tdllj ^(AJI 

^—^■1 ^M*fl ^jA 4j3^Jl I I AjjLmJi pU^^fl cjVU* a> jjS3j . 

; iJhJl 4ii«Vl US^ t ^ 

otj «dUSj UiUll tU-JVl L$i» um jj-ijJ-L (^1 - I 

frU—Vl oJL^J 0 ~J j c clostridia j t corynebacteria Jl» ‘ a L^j Jj.:...ii 

. j*-*l 

e '-* j*" - oVU-l jjA*j ^ - £a>- (Jl jytll ^>Vl J_p«j - <~j 

. sarcinae j i salmonellae Ji» ‘ z yil 

• Pseudomonas ^^1 ^1 pseudomonads JUL. _ _>. 

• (j* bfcS i <Jl S ^U^Jrf iSj>-\ oVU- ^ ^ i yi| j*^Ml J_p*j - J 

. sarcinas j <, vibrios j <. shigellas j i sallmonellas 

• iS(j* t(►*"! (j* jSSt liLs-I jjiJLj jSj . . IJLa 

. Streptomvces ^ streptomycete j i streptomyces Ji. 

di^A) l a]*\a ^ fUuiVl CiUlJtxLwl 

iJL-jJl jt tjikitA ^ *U^/Sll oUIjU^V iJbdl JipI jji\ x*j 

■ Ji* ^ vI*Jl cubjjjJl ,ju aJlp jidl JU-I ^LJt oUi^AJ 

! 4-0UJI p-U-^Vl - i 

oLlS3l ^ US' c Ix^- tL^Ji j |^ 

• (iMlj ‘ (j/aidilj c UiUi^fl 

-nr_-_ 


"" — 1 vl^Ji — .1 . 

J-v’Uil dUiSj t t-Vr iijyd! jJ> J^UJU ij^JL vl^Jl j|^ 'J 
4 Jr-* 1 ** 11 «>• £- ^-Ul Jl oU| f la^| aj 

^ ^ 4 aJ^V' V-^ 1 oLKlI ^ jSjjj 

. ijA JjV U/i dj& L-x* cA I Jj C L ^Jll ^ a-JU!i ►U-Vl 

.■ -uJiiJl jiiy> _p- 

V-1=a1> ^jUKJI ^ jl cL>«Jl ^ a~JUJ| *lwVl J&y pL^.1 

d^i (^ ■^** ‘ ^ OjjS’jb (v4^Jj t iJUiVl 

• J> Jr- 

: AjSU^ll oLS'jli ;UJ _ Y 

: ioUJl p.U - v« , Vi _ i 

oUifCll j c ^ oL£jJU 4 jjUJ| f-LwVl jSjj 

ty J-*-; ,jr—J* (jJ i SJUiNl ip-lxall 

• 4 4j1^j 

'. S-SL^I Vl _ i_i 

tijLvlSUl ^ jt vij»«Jl il)l ^ cjLS^JU i^L^I *l*^/Sfl 

t>* ^ Jaij 0_y. JjM jSOjj i ^yasUil Ajlf! ^ jSUj 1^53j t i^bill 

. ,_yi>Jil. ^ U jS’i ,3-^u jj ( ^5o j*J cL»^Jl 

i ijUdl *Luuu^ll_> 

• iltti 1 J*** lioitJl (_j* 4 jjU**x]| pIa^u^M j£Jl! % )I 


il*tpj ! ^lill fji-l _ ^ J ^ll , ( \ ) |»» vA l«A*P iU> 1 t 

. 4>uL^ Yvr ajjkliJl _ ouilS^/l 4..:£ll . UJUJl JlL*jJlj >j>«Jl j*Uj 

4. irtfl* .ll <UlSL . 4~~»UM 4ju)a]l . <lLtj j\ ti>o t^.T^vj ^LS - . ( 1 ) JLojfc-I c 

. ipxJLp W5 _ ; jAIa]| _ 

. olxS' ^■■■■ **1 : . ( 155Y ) jl *p*a ijj[.p\\ jl i iJjL. 

. *w rov >: j* isii _ u^isvi uai 

. ( ^ 5 3 A ) jl_ji-lj_p it^JixJlXpj t l ^yillauA* t 

. 3Y' 1 _ 5y>UJl _ aj^oII _^Vl . <LpI_ jjJ| iii_pj| ojIwiL-1 
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